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MAHLER’S PORTRAIT OF BEETHOVEN. 


PrctursKs of Beethoven have often been shown dur- 
ing his years of celebrity, but there is only one sil- 
houette of him when young. Several small pictures 
were made of him soon after his first success as a 
pianist, including the miniature in 1802 by Hornemann. 
I'he first full length portrait of him in oil was painted 
about 1804 by J. W. Mahler. After this there appeared 
drawings and engravings, a bust and several portraits 
in oil, which are shown in a monograph treatingof Bee- 
thoven's picturesand external appearance. Beethoven's 
wonderful rendering of “‘ The Battle of Vittoria,” at the 
musical convention, influenced the painting of several 
portraits, which followed each other in rapid succes- 
sion, as the aniversal attention of the world was sud- 
denly concentrated upon the now world-renowned 
master. Our picture is taken from the life-size por- 
trait by J. W. Mahler, painted in 1814 or 1815, being 
the second one of Beethoven by this artist. 

It belongs to the collection of pictures of musicians 
which has been for many years in the possession of a 
musical society in Vienna 

It bas remained almost unknown and perhaps un- 
appreciated, as it has been exhibited but once (in the 
year 1880), and has been hitherto unavailable for re- 
production. Recently, through the efforts of the 
director of the conservatory, Joseph Hellmesberger, 
permission was obtained to copy this portrait. 

The friends of Beethoven are familiar with a similar 
picture in possession of the Karajan family, a repro- 
duvtion of which is owned by Baron Victor Gleichen- 
stein at Freiburg. 

The copy we present to our readers is taken from 
the portrait in the conservatory in Vienna, and, as al- 
ready indicated, is the first copy that has been made 
public.—Jllustritre Zeitung. 





POROUS EARTHENWARES.* 
By CHARLES CARROLL GILMAN. 


By the courtesy of your secretary I am invited to 
talk to you to-day for ashort time about ‘Terra Cotta 
Lumber and Its Future Uses” (which latter involve the 
probabilities of its future having something good in 
store for you)—a subject which [ cannot treat compre- 
hensively and to your satisfaction and my own, with- 
out to some extent embracing others bearing there- 
upon, which are quite as fruitful in suggestion; so if I 
confine myself to the necessarily short time allotted 
me, I can but touch lightly on any or all of them, even 
at the risk of not making myself well understood by 
all of you, for want of fuller elaboration, and that too, 
perhaps, in regard to the very points upon which you 
desire fuller information. As amends for such prob- 
able omission, I have to ask as a personal favor that 
you will make a mental memorandum, as such gaps 
occur, and interrogate me at the end of my discourse 
ou matters not fully made plain, or perhaps wholly 
unnoted, but having connection with the topic, and I 
will do my best to explain them. 

Por the orderly handling of the subject, I shall treat 
it under five heads, to wit: ‘‘Pire-Proofing;” ‘‘Com- 
bustible and Incombustible Architecture;” ‘Porous 
Karthenwares — Their Invention and Manufacture;” 
‘Protection Afforded by Patents;” “Clay Workers vs. 
Lumbermen.” 





FIRE-PROOFING 

is an English-coined word of comparatively recent ori- 
gin, and first used, so far as my investigation goes, in 
the description of an invention of James Conner, of 
New York City, in the year 1832, “For lining an iron 
box with a fire-resisting medium”—an original idea or 
discovery, so improved and developed in the nearly 
sixty years since expiring as to enable the production 
of the magnificent fire and burglar proof safe devices 
of to-day. 

Soon after, in 1885, British patents were granted to 
one. Obadiah Wyld, of England, for “so preparing 
paper, linen, canvas and such like substances, that 
they will neither flame nor retain fire, by dipping the 
fabrics into hot solutions of alum, borax, vitriol or cop- 
peras,” and this process is cited in modern encyelo- 
pedias as “‘a case of fire-proofing.” But these refer- 
ences do not touch the art we have in hand, to wit, 
that of 

ARCHITECTURAL FIRE PROOFING, 

which is beyond cavil of American invention, both in 
respect to materials and methods of construction (for 
without the first the latter could not be secured), un- 
less, peradventure, the two-storied structures of iron, 
brick and glass, of fifty years ago or more—isolated ef- 
forts at best—may be properly classified as examples 
eoming under this head, which will scarcely be main- 
tained. 

Real fire-proofing first began when bricks, for hori- 
zontal and vertical partition walls, were abandoned 
for less heavy incombustible materials, and iron was 
recognized as unsafe against heat, unless shielded by 
protective coverings. Beginning, say, with the build- 
ing of the New York City Custom House, which was 
commenced in 1873 or 1874, incombustible substances, 
for interior house construction, made their appearance 
in rapid succession, as all improvements on really val- 
uable inventions do, and in the following order, viz.: 
Grouting, tubular concrete, hollow blocks of Teil 
lime, ditto of plaster of Paris compositions, hollow 

ttery, or “hardware,” as it is now termed in the 

est, and finally in the year 1881, terra cotta lum- 
ber, the first of porous earthenware compositions, 
from which (except to improvements on itself by the 
same inventor) there has been no appeal by the pub- 
lic for a better or cheaper substitute. 

It is an ancient adage that “‘necessity is the mother 
of invention,” but in the case of modern fire-proofing 
the invention seems to have had a dual parentage; for 
the necessity has been felt for many long, weary years 
for a more adequate protection than that afforded by 
fire-extinguishing appliances and fire insurance corpo- 
rations against the red fire fiend whose ravages, in 
spite of such joint defense, require in the United States 
of America alone, in this day and generation, ten mil- 
lion dollars, monthly tribute, to repair. At any rate 
the invention sought was not made manifest until the 
vertical elevator or ‘‘lift,” as it is termed by our British 
cousins, made its appearance, and its use was popular- 
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ized in office aud other public oy for the accom- 
modation of passengers. Not that the revolution in 
house construction directly originated in the elevator, 
but rather through “induction,” to adopt the termin- 
ology of electricians, or because of its agency. I will 
explain. 

fore the employment of elevators the popular way 
of reaching upper stories was by climbing stairs, and 
because of the labor and effort thus involved, apart- 
ments located higher than the third story above the 
street usually found none but unprofitable ‘tenants. 
In metropolitan cities (and this is particularly true of 
favorite business locations therein) the lot on which an 
office building stood would in many instances bring in 
more money in the form of annual ground rent, if 
offered for long lease, than even the building itself; but 
with the introduction of the elevator it was quickly 
discovered by the sky-high lessee that he could more 
easily and quickly reach the fourth story than his 
neighbor of the ground floor, paying fifty times as 
much rent, could enter his domicile from the street. 
Fourth floors suddenly came into favor, the possible 
difficulty of exit in case of fire alone wilitating against 
an equal popularity with those nearer the ground. 

It was at that particular time that “induction” began 
to get in its work, and the problem which puzzled 
active brains, ‘‘Why not twelve stories instead of four, 
and why not three times greater tenant capacity and 
consequent rentals, without additional land purchase, 
for lots in the air cost nothing beyond the expense of 
walling them in?” was solved; for somebody thought 
and said, loud enough to be heard: “It can be done if 
you fire-proof upward, as you go!” And then was the 
American art of fire-proofing born. 

And now, strange as it may appear, we see displayed 
in this new architecture every sort of safeguard for 
the protection of life and property, possible for money 
to buy or the wit of man to devise, and that too at the 
expense of the same landlord who of old would not, 
unless forced by law, provide even a fifty-cent rope 
fire-escape for a timid tenant; and why? Because of 
“ehange of heart”? Oh, no! He has found out that 
a thoroughly fire-proofed building of twelve stories 
proves a more profitable investment than its predeces- 
sor, the four-storied tinder box construction, plastered 
over with underwriters’ guarantees, which was torn 
down to make way for the experiment which has paid. 
When arevolution pays, it has come to stay. The 
adage “An ounce of prevention is worth a pound of 
cure,” he has become convinced, is asolid chunk of 
wisdom where fire is concerned. 

A few words descriptive of the art displayed in this 
modern fire-proof construction, and we will then drop 
the subject to take up another closely related and 
more interesting, because newer. 

—- of an age rising fifty years, who as boys were 
reared in atimbered country, the recollection of an 
old-fashioned house or barn raising must still occupy a 
warm place in your hearts, and its mention recalls the 
thrilling scene when what seemed to youthful eyes to 
be a monster aggregation of pine sticks, of every form 
devisable, from the massive sill and stubbed post to 
the airy rafter, at a given signal from the master mind, 
rose all together, seemingly as though imbued with 
mute intelligence, each timber taking its respective 
place in the skeleton structure looming in perfect sym- 
metry against the sky, transformed from ungainly 
lumber piles quicker than I have recited it, as if by 
fairy hands. 

In this “old-time” substantial manner is the huge 
frame of twelve and fifteen stories of the present day 
erected, but the timbers come from an iron mine in- 
stead of a pine forest, and weld, key and rivet as 
fastenings, take the place of tenon, mortise and wooden 
pin. Here, then, of itself, is undoubtedly a fire-proof 
structure, but sheathe this iron skeleton with pine 
plank, boards and shingles, as the country barn or 
house referred to is finished, and in this combustible 
clothing kindle a flame and the stubborn iron columns 
and girders soon glow ruddily, then bend, and long 
before a frame of wood under like provocation would 
succumb, the iron frame, under the load of its own 
weight even, without other added burden, pitches 
headlong into the cellar. 

But instead of wooden coverings, use those of a ma- 
terial which has once passed through fire in their mak- 
ing; wedge between the floor beams and rafters hollow 
blocks of porous earthenwares, and instead of hollow 
walls lathed and plastered, erect rtitions and fur- 
rings of blocks of the same material laid in mortar, and 
to make assurance doubly sure, sheuthe likewise the 
supporting girders and ts or columns, and a fire 
may be kindled on the floor of every room, in every 
story, and the structure will not burn. 

This, as the word goes, is the ‘‘fire-proof construc- 
tion” of the present day—an art, asa whole, known 
and practiced for scarcely more than a decade past. - 

The qualifications demanded of first-class fire-proof- 
ing. fillings are: 

irst—That they shall have passed through quite as 
great a heat in their manufacture as will likely be en- 
countered in their use. 

Second—That they should be non-condnuetive of 
heat; otherwise, their unfitness as coverings for iron is 
manifest. 

Third—That they should be water-proof as well as 
fire-proof; otherwise, upon turning against them a 
powerful stream from a hose, the wall would wash 
down, as is the case with plaster blocks; or becoming 
red hot, would, under like treatment, shiver and go to 
pieces, as does hollow pottery. 

Fourth—That they should be light of weight, which 
should not be more than, say, about one-third that of 
building brick, so that too heavy a load may not be im- 
posed upon the iron frames which carry them. 

Fifth—That they should be of such a quality that 
mortars will adhere, and be held retentively under all 
conditions. 

Sixth—That they should be sound-proof, so that 
division walls built of them may admit of no communi- 
cation of sound whatever between contiguous apart- 
menta. 

Seventh—That they should be penetrable to nails 
and sharp instraments, and susceptible to tooling, so 
that they may be nailed where the use of cement bonds 
is inadwissible, or that auger holes may be bored 
through floors for the introduction of gas or heating 
pipes, electric wires, etc., or that apertures in walls 
may be sawed, after they are built, as for doors and 
other desired alterations. 





Eighth—C Fire- proofing should not be an 
added ex to the ordinary cost of construction, 
but should be made to take the place of other mate- 
rials—more than this, the cheapest of other materials, 

COMBUSTIBLE AND INCOMBUSTIBLE ARCHITECTURE. 

Under this head I shall seek to treat of humbler con- 
struction than that heretofore described. and with 
which you are all familiar—the simple architecture of 
village and country, built by the local boss carpenter, 
‘‘out of his head” (the details of plans and drawings 
usually relied upon by the neophyte. from past and 
long experience, all finding lodgment there), including 
dwellings, stores, warehouses, barns, ete. I refer more 
particularly to the style known as ‘*‘ balloon frames,” 
the characteristic house construction of the Western 
States ; and the fact that these frames are often sur- 
rounded by brick or stone walls, in place of wooden, 
will by no means exempt them from my criticism. 

Are you aware that should a committee be selected 
from your members, composed of half a dozen men of 
the most ingenious constructive minds, possessed of 
long experience in kiln burning, and of special skill in 
supplying openings, draughts, and exits, so that heat 
and flame may be properly distributed at will in any 
and every direction, they could not possibly devise and 
submit any plan of house construction which would 
more perfectly invite accidental ignition, and conceal 
and protect its encroachments until, when bursting 
forth to view, entire demolition and disappearance in 
smoke and flame is but the work of minutes, than that 
of the house in which you live? Believe it or not, it 
is true, beyond the possibility of successful contradic- 
tion. 

Every wall in your house is hollow, from cellar to 
roof-tree, vertical, horizontal, and inclining, outer di- 
vision walls, floors and partitions, and even roof—all 
constructed of open frames of pine studding, interlaced 
with _ lath at distances of half an inch apart, and 
sheathed from observation by a coat of plastering on 
the outside, thus constituting a series of open flues 
connecting with each other from side to side, and from 
top to bottom, artistically filled with wood kindling, 
made as susceptible by age as punk to the touch of the 
insidious spark which, somehow, has the faculty of 
“getting there” in the most incomprehensible man- 
ner, and by all sorts of conveyances, dropping out of a 
—— joint, protrading through floor or wall, or 
arising from spontaneous combustion of greasy rags, 
stowed away in rats’ nests, or coming from any other 
of a dozen accidental sources which might be men- 
tioned. 

How long such a fire may burn before discovery it is 
hard indeed to tell. It is never extinguished ; for, 
plunge the ax into the wall of any room in the house 
you will, after the little column of blue smoke is seen 
ascending from the shingled roof, and you will find it 
there ; an alarm—a rush—and all goes up in smoke, 
and not even the household gods are spared. You will 
all recognize this picture ; its name is 


COMBUSTIBLE ARCHITECTURE. 


Now, again, allow me to draw another picture and a 
more pleasing one. Instead of covering the studded 
walls and floors of pine joists with wooden sheath- 
ings, and with lath and plaster, apply thin sheets of 
porous earthenwares, an inch to an inch and a half in 
thickness, twelve inches wide, and of alength to strike 
centers (usually twelve to sixteen inches), and nail 
firmly to place. The cost will be no greater than that 
of lumber and lath, where the former ranges at from 
$16 to $18 per thousand in price, and a ‘‘ handy man” 
ean do the work, no skilled labor being required to put 
them on. Then plaster floors and wearing surfaces 
with hydraulic cement, and walls and ceilings with 
lime mortar (one coat in either case is enough), and the 
expense of the new finish will be found to beno greater 
than of the old. 

Or, if the building be of a more pretentious sort, and 
the outside or weather walls be of brick or etone, make 
the partitions and furrings of hollow porous earthen- 
ware blocks, laid in mortar and treated with plastering 
as before described. 

Now, if this house gets on tire, the blaze will noc be 
concealed for weeks and months, perhaps, nor will the 
embers lie smouldering in hollow combustible walls, 
until vent and air be given them, that they may eat 
through to the outside, but, on the contrary, will ori- 
ginate from visible causes—the explosion of a lamp, 
the overturning of a stove, or the incendiary firing of 
merchandise, for example. 

Remedy: Shut the doors and confine the flames to 
the room in which they originated, for they cannot 
burn through to another, either down or up, or on 
either side. Then blow the horn for the man of the 
house, alarm the neighbors, or call the fire department 
(either will, for the time being, serve the purpose), then 
a judicious application of water, and that’s the end of 
the fire. Such is 


INCOMBUSTIBLE ARCHITECTURE. 


‘Porous earthenwares” is the generic name given 
to Gilman’s several inventions of fire-proofing compo- 
sitions, five in number, all of which are mixtures of 
earthy and vegetable matters, manufactured under a 
general formula, and alike yielding under fire treat- 
ment acellular, bricken material, though each is dis- 
tinguished by patentable characteristics, either of 
process or product, or both. 

As progressive practitioners in brick making—a 
branch of clay working closely allied to architecture— 
and for this reason necessarily obliged to keep abreast 
of the times, in order to insure success, it is fair to pre- 
sume that you are in a measure familiar with the art 
Iam about to describe to an extent, at least, which 
will render an elaborate exposition of manufacturing 
and other details unnecessary, except so far as to 
identify and point out for your information the differ- 
ences existing between these several products and their 
respective adaptability to various uses, thus likely sug- 
gesting new ideas to those of you who have never seen 
these wares employed otherwise than in works of ma- 
sonry. 

‘““TERRA COTTA LUMBER” 


is the trade mark by and commercial name given 
to Gilman’s first invention of 1881, which is a composi- 
tion of kaolinic clays and sawdust, in such proportions 
that, when the latter is burned out in the firing pro- 
cess, the brick residue is sufficiently porous or cellular 
to be profitably worked with carpenters’ tools, cor 
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stitating, in faet,a lumber indestrnuetible by fire or 
.and suitable to be used wherever pieces of not 
greater length than two or three feet, or less thickness 
than one inch, can be employed. 

Inasmuch as fire-proofing as an art is yet in a crude, 
undeveloped stage, restricted in its application, for the 
most part, to the building of walls of hollow blocks 
laid in mortar, the superiority of these wares over 
other fire-proofing is yet to be demonstrated, but in 
time is sure to be recognized, for the architecture of 
the present age is progressive, and it will be found that 
fire-proofing applications will be needed in construc- 
tion which can held together by other means than 
merely a mortar bond. 

Where the conditions are most favorable for the 
manufacture of this ware, $5 per ton of 2,000 pounds 
will pay the bare cost of output, a ton in weight, when 
made under the established formula, equaling (board 
measure) three hundred square feet of sheets (solid), 
and four hundred of hollow blocks. 

Its resistance, in fire tests, is greater than that ex- 
hibited by wares of common clay, but it is held by 
architects that this extra superiority has no valuc in 
house building, as inside cases required to stand 
no greater heat than the outside, which are built of 
brick nade of common clay. The disadvantages in- 
volved in its manufacture, as compared with that of 
surface clay mixtures, are several, the most promi- 
nent of which is the cost of the clay, by reason of its 
searcity (except in favored localities), also its refrac- 
toriness to treatment, requiring heavy and costly ma- 
chinery for grinding, and twice as great a heat for 
burning, involving the use of additional fuel, outside 
of the sawdust contained in the mixtures, to an 
amount equal in cost to at least one dollar per ton of 
product. 

BRICK-WOOD. 

This fire-proofing invention is of later date than 
terra cotta lumber, as an improvement on which it 
was patented in 1886, and is substantially the material 
made by Owen, at Hobart, Indiana, and _ the Illinois 
Terra Cotta Lumber Co., at Pullman, IIl., and the 
licensees in general of the International Terra Cotta 
Lumber Co. The “improvement” consists in the em- 
ployment, in the place of fictile clays, of Jong, brick 
clays of alluvial origin, the deposits of which are com- 
mon everywhere, so to speak, and for this reason have 
substantially no commercial value greater than that in- 
volved in the cost of digging and hauling. 

The formula of manufacture differs little from that 
of the former named product, though the machinery 
required may, in a majority of instances, be of a sim- 
pler and cheaper kind, and will consequently need less 
power [to drive it. A marked difference exists, how- 
ever, in the manner and cost of firing the unburnt 
wares. The simple up-draught kiln of the brick 
maker has been found best suited in the place of the 
costly down-draught kilns required in the other 
instance, and a cherry-red heat, say 800 deg. F. (less 
than required for burning brick), is sufficient to bring 
the wares to the edge of vitrifaction—a heat that is 
quite fully supplied by the sawdust contained in the 
mixtures serviny as fuel. 

When sawdust can be obtained handily, and other 
conditions are fair, brickwood will pay a manufactu- 
rer’s profit of 20 per cent. at the price $3.50 per ton, 
delivered at the factory door, a ton in weight being 
equal in measurement to four hundred feet, board 
measure, of sheet stuff (solid), and five hundred of hol- 
low blocks. This is a noticeable difference in yield, as 
against terra cotta lumber, and in favor of brick clay 
compositions, and is occasioned by the purity of fictile 
clays, and their consequent and greater weight per 
given measure. 

CELLULAR POTTERY. 

As a composition, this ware differs only from brick- 
wood in the substitution of cut straw or like vegetable 
matters, for sawdust, in the mixtures. This change, 
however, slight as it may seem at first glance, occasions 
a great difference in the burned product, and in its 
firing, because of the refusal of the plastic clay to mix 
as intimately with fibrous as with granular vegetable 
material. Besides, the straw has not the fueling pro- 
perties of sawdust, and wood or coal fuel is required in 
addition, to co-act with it in firing. 

This material is especially intended for cheap con- 
struction—for the building of workingmen’s houses, a 
story and a story and a half in height, the wares being 
nailed, as sheathing on wooden frames, or of ranch 
bnildings in dry and semi-tropical countries, where 
the adobe is now the principal building material, and 
where sawdust is difficult to obtain. In fact, this pro- 
duct is little more than burnt adobe, but its qualities, 
owing to its porosity, are infinitely superior to those of 
the adobe, being similar to those of the preceding 
wares named, because of the confined air in the cellu- 
lar spaces contained, which renders it a practical non- 
conductor of both heat and cold, as well as of sound 
and electricity, and impervious to moisture, when 
erected on a proper, waterproof foundation, as water 
will not stay in a wall constructed of it, but rises rapid- 
ly to the top, through the influence of capillary attrac- 
tion, and disappears by means of evaporation. 

This ware is not readily penetrable to nails, but may 

be applied to wooden frames, by fastening at the cor- 
ners of sheets, by means of a nail driven into the wood, 
a washer, the size of a dollar, each washer thus effectu- 
ally holding the meeting corners of four sheets. Mor- 
tars anchor in it well, allowing of stucco covering on 
the weather side of the wall, and plastering without 
lath, on the inside. Conditions being equal, the cost 
of manufacture does not vary materially from that of 
brickwood. 
_ A somewhat interesting phenomenon is observable 
in the pressing of this ware, as well also of all wares 
the composition of which embraces fibrous matters, for 
these, retarded in their progress through the press, 
assume a lengthwise position, parallel with the line of 
motion of the plastic mass, oniednes issuing from the 
die, if the column be broken and examined, it will seem 
to be fall of strings, not unlike hair in mortar, but 
more orderly in their distribution, and apparently laid 
end to end as if so arranged by hand. 

Pure clays, as in the manufacture of sewer pipe and 
drain tile, and such wares as pass through a “ press of 
expression,” unmistakably show a grain the “long 
way,” and because of this, a greater strength length- 
wise than transversely ; but in the instance referred to, 


wood, and conferring a special tensile strength. A sec- 
tion of given length of a green column, if taken by the 
hands at one end and twisted awry, will split cleanly 
in two, the entire distance. On the other hand, if the 
strain be applied at right angles with the length, and 
the section be bent backward and forth over the knee, 
the resistance is that of a withe of green wood, and 
— by repeated efforts can it be broken clear apart. 

he fibrous strength is still better exemplified in 
drying. For example, if a colamn of green ware, four 
inches by eight, be cut off in twelve foot lengths, and 
carried to the drying room on a board of equal length 
or more, the latter, because of the load imposed, will 
bend or bow down in the center, toan extent which, 
to the bystander, would seem to make it certain that 
the column is fractured ; yet when turned off upon a 
flat surface, it will immediately straighten of its own 
weight, showing no fracture then, nor after drying or 
burning. 

This mixture shrinks in drying and burning a little 
less than one per cent., that is to say, an inch to the 
foot. A twelve foot column would therefore shrink 
one foot, and in the operation it does not shrink apart, 
but, because tied as it were longitudinally by the fibers, 
it literally shrinks into itself. Here lies the idea held 
by the inventor as to its value for building purposes in 
the shape of scantling, posts and joists, when strength- 
ened by a metal core. The suggestion may be worth 
sowething to you, particularly when coupled with 
another, viz.: That such construction before or after 
erection can, in the hands of a skillful plaster worker, 
be made to counterfeit perfectly marbles and many 
varieties of stone. Pieces of any length, which can be 
safely handled in a green state, can be manufactured. 
Mr. Owen, of Hobart, Ind., has made joists fourteen 
feet long—pretty big specimens ot brick ! 


HOLSTEIN, OR WOOD-STONE, 


is the fourth composition, in the order of invention, for 
fire-proof building purposes, and is really a combina- 
tion of the previous inventions described, inasmuch as 
it blends with the clay, vegetable matters, both granu- 
lar and fibrous, and of course accomplishes the results 
in process and product, represented in each, enabling 
the making of elbow blocks of a size equal to that of 
building stone, as usually employed in outside walls— 
say twelve inches square, by twenty-four to thirty-six 
inches in length—which will dry and burn safely, and 
when dried and burned, afford a substance practically 
imperishable, that will receive and hold nails, allow 
treatment by edged tools, be susceptible to great orna- 
mentation by the plasterer, and cheaper than any 
other known building material. 

These hollow blocks weigh, when burned, from thirty- 
eight to forty-two pounds per cubic foot, which equals, 
of course, twelve feet, board measure, to wit: twelve 
feet long, by one foot wide, and one inch in thickness 
a ton of 2,000 pounds at this rate equaling say 500 
square feet, one inch in thickness. If sold at $8 per 
ton, it would be equivalent to lumber at $16 per thou- 
sand, or 1,340 common building bricks at $6 per thou- 
sand, which would amount to $8.04. 


FIBROUS BRICK 


is Gilman's fifth patented composition, and is substan- 
tially what its name indicates ; vot fibrous in the same 
manner as No. 3, or cellular pottery, in its green state, 
when it contains a fiber which fulfills its purpose in 
holding the wares together while drying, and is elimi- 
nated in firing, leaving the product porous or cellular, 
but a burnt brick product, strengthened by a fiber as 
indestructible as the brick itself. which is mixed with 
it when plastic, and burned with it. This result is 
accomplished by sparsely mixing with any of the pre- 
vious compositions described, except No. 3, asbestos 
wool, such as is commonly used for covering steam 
pipe and boilers, and which must not be confounded 
with mineral wool, though both are of clay origin—the 
first found native, in rock seams of peculiar formation; 
the other, manufactured from the impurities, or slag, 
which float on melted iron, and which, although re- 
sembling sheep’s wool at sight, crambles into powder 
with so slight a compression as can be given oy the 
closed hand. 

The asbestos fiber is sprinkled into the plastic com- 


‘position and, in passing through the press and dies, 


exhibits the same peculiarity in straightening ont and 
running lengthwise through the die, as already noted 
in the case of fibrous vegetable matters. 

To be sure, fibrous brick, although it may be treated 
with edged tools like wood, and possesses a fiber io 
many respects similar to that of wood, is not wood = 
any means, either in strength or elasticity ; still it will 
stand a tensile strain greater than brick, and is elastic 
enough, when slit by a saw into half inch strips, to 
spring without fracture, to an extent that renders it 
useful for paneling, veneering, and similar uses, where 
athin covering must be used, fastened either with glue 
or by fine nailing. Indeed, it may be fairly considered 
a material for joiners’ and cabinet makers’ use. Its 
weight does not materially differ from that of No. 4, 
but it is necessarily more expensive, owing to the cost 
of asbestos, and because of the delicate, finished forms 
in which the wares would be demanded by the trade, 
though this finishing need not necessarily be performed 
by the clay worker, who would doubtless prefer to 
furnish artisans the composition in the rough. 


RECAPITULATION. 


Mud and vegetable refuse, machine mixed and 
ground plastic with water into a homogeneous com- 
pound which in turn is, by steam or hydraulic power, 
forced through “ presses of expression ” into compact 
forms demanded for building, and ree | pm! dried 
artificially and burned, much as charcoal is made, i 
the ignition and combustion of its own gases, in whic 
process the vegetable matters are expelled, leaving 
spaces of their own form, and the whole a bricken resi- 
duuw, so honey-combed and porous as to be wrought, 
as wood is wrought, might perhaps be considered a fair 
— of the lengthy descriptions I have given you of 
the various fire-proofing compositions set forth. 
hind all this is an art of manipulation—an art gained 
only by experience and which cannot be intelligibly 
described on paper, but must be imparted by personal 
instruction and oversight—an art akin to the art of 
brickmaking, yet widely different in first principles ; 
more complex, yet simpler—a paradox explainable only 


THE PROTECTION AFFORDED BY LETTERS PATENT. 


Some thirty or more, individual, United States pat- 
ents, and twice that number issued by foreign coun- 
tries, have been granted on the various inventions of 
porous earthenwaree and their applications; yet the 
promoters of the industry founded upon these inven- 
tions are shy about boasting of such protection, be- 
cause it smacks unsavorily of monopoly ; yet this fact 
exists and should not be counted prejudicial to the 
business so long as all are invited to join in the exploi- 
tation of the art, a tax of a small royalty fee only be- 
ing imposed for the privilege. 

If infringers may be believed (and ours, like allother 
valuable inventions in their early stages, is not exempt 
from the blood-letting of this pestiferous tribe), the 
mixing of earthy and vegetable matters, for brick- 
making or brick-burning, is an ancient art. Not im- 
possible, but yet to be proved! So too, very likely, 
and yet more ancient, was that of mixing flour and 
water for food making ; but what a difference between 
hoe cake and sponge cake ; and the composition of the 
latter—a triumph of culinary art which is the Ultima 
Thule in cookery of every good housewife’s aspirations 
—was not dreamed of, fifty — ago. 

Our peculiar wares, which even to this day cannot 
be made, successfully at least, without an acquired 
knowledge of our formulas of manufacture, and gen- 
erally needing, besides, the personal tutelage of an ex- 
pert in the art, for the education of practitioners, were 
never made, until the invention of the ‘‘press of expres- 
sion” was perfected ; for without that they cannot be 
made sufficiently strong, yet light of weight, and in the 
hollow forms demanded of modern fire-proofing. The 
precise date of the appearance of this auxiliary inven- 
tion has escaped my wind for the time being, but with- 
in your recollection and mine, all drain tile presses 
paid tribute to the “* Tiffany,” the ‘‘ Original Jacobs” 
in the line of such machinery. And I can further sa 
with equal confidence, that no use or demand for suc 
compositions existed prior tothe discovery of the art 
of fire-proofing, the origin of which I have already re- 
cited to you, and that as soon as the invention of a 
new fire-proofing composition was announced through 
the press, 7. ¢., terra cotta lumber, a demand for it 
instantly sprang up, sporadically, from every quarter 
of this country, and even from England and Conti- 
nental Europe, where clay working was an art before 
the discovery of America. The question of validity of 
patents and priority of invention is now before the 
courts, but the introduction of the ‘‘ new industry” 
must not be delayed for their decision. I say it for 
your information, however, that licensees cannot be 
egally forced to y royalties on invalid patents, 
should they by such decision prove so. 


CLAY WORKERS VS. LUMBERMEN. 


And now after all this preamble—a talk of an hour's 
duration—I come to what is to you the real pith of the 
whole subject, viz. : 

What is there in this new industry for the profitable 
occupation of brick and drain tile makers ? 

Allow me to tell you what; and after reflection, as 
thinking men, re will of yourselves see even more, 

It has been the pine forests of Michigan, Wisconsin, 
and Minnesota that yielded housing to the settlers of 
our Western country, particularily to those of the 
treeless prairie States to which lumber is conveyed by 
water and rail transportation, vast distances from its 
place of origin. These immense pine forests have 
nearly disappeared, the best authorities on the sub- 
ject limiting their future supply, at the average cut of 
the last decade, to twelve years longer, at the outside. 
What then is to become of the lumbermen ; of the vast 
hordes of hard-fisted ax swingers, mill sawyers and 
raftsmen who will then be left without another world 
to conquer ? Will you wait for them to become work- 
ers of mud, or will you, seeing danger in this prospec- 
tive influx to the ranks of your craft, prepare your 
shoulders to receive their mantle ; for the day is near 
at hand, when by State enactment, all buildings for 
the protection of man, beast, and merchandise must be 
built of incom bustible waterials— buildings of metal ribs 
and bricken walls—and those of your generation and 
mine will live to see these house frames shipped, ready 
for erection, from Pittsburg, Birmingham, and Duluth 
factories, to all parts of this country, even to the far 
West, and some of you of this very audience will in 
this very town assist in clothing such frames with 
porous bricken material made out of the cellars of such 
houses, as it were. Hold me to this prediction, and 
write me atthe end of five years, if it has not come 
true. 

Mr. Abbott, chairman of Carnegie, Phipps & Co., 
the largest firm of architectural iron workers (rolled 
girders, beams, etc.) in the State of ni ee per 
lately assured me with his own lips that, after the prac- 
tical experiments made by -him, or of his own personal 
knowledge, during the past year, with porous earthen- 
wares for house construction, he did not hesitate to 
offer it as his opinion, as a practical iron worker and 
business man, that when wills were prepared to. roll 
light work, business houses and dwellings could, as a 
rule, be erected as cheaply of terra cotta lumber with 
steel frames, asof brick and wood. 

The synopsis of a report, now in the publisher's 
hands, appeared in Boston papers, the last week of 
December just past, from which I will quote for your 
further information. A committee, consisting of 
William Minot, Jr., J. G. Stearns, and W. H. Sayward, 
assisted by J. E. Cheney, consulting engineer, and 
E. T. Cabot, counsel, all first-class citizens of Boston, 
and competent to the work assigned them, was ap- 
inted by the mayor of that city, a year ago, to exam- 
ine into the causes of, and report with recommenda- 
tions npon, the great conflagration of the preceding 
Thanksgiving Day, occurring in the busiest business 
portion of the city. 

From this report—a very exhaustive document—I cut 
the following : 

“The loss by fire in the city of Boston has been, 
during the last thirty years. in round numbers one 
hundred million of dollars. With interest added upon 
the sums of money lost from the date of loss, the 
sum total more than — the present valuation of 
all the taxable buildings in the city of Boston, which 
is two hundred and forty-four millions of dollars (1889). 
If the amounts d for insurance and for the maia- 
tenance of the fire department during the same period 








we have fiber as weil as grain, analogous to that of 





by the clay worker who has acquired them both. 
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far exceed the value of all the ouildings in Boston to- } 


day, public or private. If the money, which has been 
lost by fire, and expended in insurance premiams and 
in the maintenance of the fire department, should be 
paid into the city treasury to-day, with interest, there 
would be more than enough to duplicate every build- 
ing in Boston and pay the city debt. There would 
probably be enough to build anew every building iu 
Boston, making them all as nearly fire-proof as the wit 
of man and money can make a building.” 

Are not the citations thus given strong enough in 
character and language to arrest your attention long 
enough tostart you thinking ? 

Boston declares in so many words that practically 
that city is rebuilt every thirty years, that is to say, 
that the money which that city cost is substantially 
re-expended every thirty years, in insuring against and 
repairing the damages from fire. 

oston boasts of a solid building construction, and if 
the statements given be true of Boston, conservative, 
granite-walled Boston, why not as well of every Ameri- 
ean city, and if true of cities, why not of country, 
where fire departments and fire extinguishing appli- 
ances do not abound, where a fire is a ‘“* touch and go” 
affair, that is, the fire douches the inmate before he can 
go out of the house ? 

If this deduction be logical, then we Americans, every 
thirty years, pay in insurance and repairs necessitated 
by fire, an amount equaling the first cost of all im- 
provements upon the land which, after all, is only a 
fire insurance of 244 per cent. for thirty years, at com- 
yound interest, It is high time to eall a halt, and the 
ittsburg iron-master has sounded the key note of a 
revolution in our every-day architecture in which you 
clay workers, as active participants, will cut no mean 
figure in carrying it to a triumphant conclusion—a rev- 
olution which will convert our houses of kindling 
wood into homes that can be bequeathed as such to 
our children after us from generation to generation, 
because guaranteed from destruction by fire, or absorp- 
tion of value in premiums paid on fire risks. 

Once convinced of this being a fact, it belongs to 
clay workers as well as iron workers, as evangelists, 
to propagate the new gospel, preach the glad tidings, 
and to vie with each other in the primary stage of the 
art, in erecting such experimental work as individuals, 
as will suggest still other and better, until as a whole, 
results be obtained that will warrant the architect and 
builder in indorsing the new departure, from their own 
knowledge gained by personal observation of the 
same, 

Leaving to philanthropists and economists the senti- 
mental side of the question, having reference particu- 
larly to the comfort and saving involved, and looking 
at the subject strictly from a business standpoint, it 
seems as though the tile maker, whose plant requires 
little change to fit it for the new manufacture, were 
warranted in beginning in his own practical way, to 
see what he can accomplish in this direction; what suc- 
cess he as an individual will be able to report at your 
next annual meeting, as having been made in venturing 
upon this new ground. The conversion of a tile will into 
a lumber mill requires little time or money, and if this 
architectual departure prove all it now promises, pros- 
elytes to the new faith will not be lacking in such num- 
bere as will make the change profitable from a financial 
point of view. 

To any and all, wishing to venture into this new 
field, I shall be glad, if desired, to impart any expert 
knowledge I may possess, that may be needed, free of 
expense, if confined to correspondence. 

tt is not necessary to wait for steel beams. Let them 
follow. Make a plan of a small office building, or even 
smoke house, and buy pine or hardwood joists for floor 
and rafters, then under the directions I may send you, 
inclose them with porous wares, cementing the faces of 
the latter, and you will find you havea house construc- 
tion in which you may burn a kiln of tiles without 
danger of destruction. 


KAOLIN. 
By GRAHAM SPENCER. 


For the last fifty years the manufacture of china in 
this country has been steadily growing, and is now an 
important industry, and one that is increasing in the 
quantity as well as quality of its goods yearly. The 
first pottery in America was established in Philadelphia 
about half a century ago, by a man named Tucker, 
who carried on the business for some time, making 
very excellent semi-porcelain ware. Since then, Tren- 
ton, New Jersey, is the great point of manufacture east 
of, and East Liverpool, Ohio, west of the Alleghanies., 
Besides these, Baltimore, Wheeling, Steubenville, 
Beaver Falls and Cincinnati, and a number of other 
places have one or more potteries located in them. 

The great bulk of kaolin, or china clay, used in the 
»0tteries of the United States is mined in this section. 

he amount of prepared clay shipped last year was 
nearly twenty thousand tons, 

Kaolin results from the decomposition of a rock com- 
posed of feldspar and quartz; and is found in pockets 
or beds, in low and very often swampy ground (I speak 
of kaolin found in this vicinity), the clay underlying 
the surface soil holding the water. The amount of 
covering varies ; in some cases being less than eight 
feet from the surface, and in others as much as forty. 
The pockets are of an oblong shape, the general direc- 
tion being northeast and southwest. The kaolin is 
found bedded against veins of tale, which determine 
the width of the pocket, The tale is very irregular in 
its pitch, but eventually cuts the clay out. The tale 
is in turn bedded against partly decomposed mica 
schist, and very often against a vein of iron or man- 
ganese. 

There are no surface indications of kaolin, and it is 
generally proved by boring or sinking small shafts. 
After having determined the position of the deposit, 
the dirt is stripped off and the clay uncovered, and 
taken out by means of carts, cars or derricks, as the 
case may be. From the situation of the pit, which is 
generally in the lowest ground, there is no opportunity 
for drainage after you are down any depth, and con- 
stant pumping becomes necessary, not only of surface 
water, but of large springs, which burst out from the 
sides of the pit and through the banks, 

The clay is taken from the pit to the washing ma- 
chine, which is a three or four inch shaft, according to 
the power you have, placed horizontally, with knives at 





right angles, about four inches apart, made of three- 
inch by ineh iron, twelve inches long. The whole is 
inclosed in a stout framework, with a pulley at one 
end of a shaft connected by belt with main shaft, and 
an opening made at the other end of the machine for 
the escape of the clay and sand. The shaft is set in 
motion, a stream of water turned on, and the clay 
thrown in the top as fast as a man can shovel it. The 
sand or quartz coming out with clay and water settles 
in a box, where it is continually being shoveled out. 

The clay, combining with water, and of the thick- 
ness of cream, is allowed to run slowly off into a num- 
ber of troughs fora time, until all the impurities have 
had a chance to settle. It is then turned into large 
vats, where it remains until quite thick. It is then 
pumped into presses, which are a number of wooden 
panels held together by iron rods—each panel contain- 
ing a canvas bag. The water escapes through the 
pores of the canvas, and leaves the clay in such a con- 
dition that it can be handled and placed on shelves in 
the open air to dry, after which it is ready for ship- 
ment. 

Kaolin, both in a erude state and washed, is much 
improved by exposure. If placed in piles, and allowed 
to freeze and thaw during the winter, it will be found 
much tougherin the spring. A strong, tough clay is 
of much more value to the potters, as it enables them 
to make thinner ware. It is said that in the manufac- 
ture of the finest ware, in China, one generation mines 
the clay for the next to use. 

The average yield of washed kaolin from a ton of 
crude clay is from thirty to fifty per cent. I have 
never seen crude clay in any quantity which would 
yield above that. 

The quartz, washed from the erude clay, is of the 
purest nature; and when pulverized is worth about 
$12.00 per ton, and is sold to the potters—they using 
it in the body of their ware, and also with feldspar as 
a glaze. 

The mica or tale which is washed from the clay, and 
settles in the troughs, makes a good fire brick. 

In conelusion, to give a general idea of the size of 
the deposits of kaolin in this section, I would say that 
in the pit | am now working, the clay had been proved 
ata depth of ten to sixteen feet from the surface, for 
over 300 feet in length and 80 to 100 feet in breadth ; 
and in depth 50 feet, and still clay. The greatest depth 
I have ever been down, in any of my pits, is ninety 
feet, the strata of clay continuing, but which had to 
be abandoned on account of the expense of keeping 
the dirt from caving in. 

The color of kaolin varies from a pure white to a 
yellow (as shown in the specimens), the white being 
more valuable, The yellow and the white clay are often 
found banked against each other, and running verti- 
eally downward, side by side. The clay is hard to 
excavate, and requires the strongest steel pointed 
shovel for work, being dug in sods.—Proc. Hng. Club. 


HARNESS BLACKINGS, POLISHES, AND 
WATERPROOF COMPOSITIONS. 


PROPERTIES of a good blacking are: That it makes 
the leather both soft and flexible and that it shines or 
polishes with slight friction. It is not manufactured 
as the ordinary boot and shoe blackings are, but where 
animal charcoal is used this substance is very often 
best prepared before use so that the phosphate of lime 
may be removed, which otherwise would give an infe- 
rior blacking, and present a grayish tinge instead of a 
black one. 

It is therefore advisable to treat the bone black ; 20 
parts of it may be taken and treated with six parts of 
pure hydrochloric acid, it is then allowed to stand for 
|24 hours, and 100 parts of boiling water added and al- 
lowed to settle. Draw off the liquid and then treat the 
sediment with five parts of pure concentrated sulphuric 
acid, again stand by for 24 hours, add another 100 
parts of boiling water, and draw off. When the sedi- 
ment is deposited this residue is then nearly pure and 
free from acid, and is capable of producing a good 
blacking of a deep color. Other blacks that are fre- 
quently used are Frankfort black and lamp black, 
which do not require the above treatment ; Berlin blue 
which has been freshly precipitated also gives a most 
beautiful color of a metallic luster, but is more ex- 
pensive. 

Every blacking must also contain a substance which 
will cause it to adhere to the leather, so that the color 
may become fixed. This is attained by the addition 
of a mixture of 2 parts of molasses and 1 of glycerine ; 
where glycerine is not used other substances take its 
place, to render the leather soft. This is accomplished 
by using one of the following oils, which are of a non- 
drying character, olive, sesame, lard, fish, seal, sperm, 
but good cod liver oil of the curriers answers better 
than all; white of egg, isinglass, and flour are injuri- 
ous, as they grow mouldy and will not keep, as well as 
producing cracking. Resin oil should also be avoided 
as unfit for blacking. The following are some receipts 
for the preparation of various blackings, ete. 

Harness polish is made by breaking 4 oz. of giue in 
pieces and pouring over it 1 pint of vinegar. This is 
allowed to remain until perfectly soft, then make an- 
other solution of 2 oz. of gum arabic and half a pint of 
black ink, to mix add another half pint of vinegar to 
the glue solution over a moderate fire, but do not let it 
boil. When it is cissolved add the gum solution, keep 
at a temperature of 180° F., and further add 2 drachms 
of isinglass in a little water, then remove from the fire 
and draw off for use. It is to be applied by a sponge, 
and a very thin coat given, allowing to dry quick, 
which gives a better polish. 

Harness blacking is made by melting 2 oz. of mutton 
suet and 6 oz. of beeswax together, then add 6 oz. of 
sugar candy, 2 oz. soft soap, 24¢ oz. of lampblack, 6 
oz. of powdered indigo, and when thoroughly mixe 
add Y pint oil of turpentine. 

Another is prepared by taking 1 Ib. of beeswax, 4 
oz. of animal charcoal, 1 oz. of Prussian blue, ground 
in 2 oz. of linseed oil, 3 oz. of oil of turpentine, 1 oz. of 
copal varnish. These are to be well mixed and formed 
into cakes while warm. Another blacking may be 
formed by adding to this last one while warm, 4 oz, of 
soft soap and 6 oz. of oil of turpentine. 

Waterproof harness paste is made by putting into a 
glazed vessel 2 oz. of black resin, which is melted over 
a fire. When dissolved add 3 oz. of beeswax, and when 
this is melted remove from the fire, then add 4% oz. of 








fine lampblack, 44 a drachm of Prussian blue in pow- 
der. These are stirred well together, and enough tur- 
pentine is added to form intoa thin paste. Allow to 
cool, apply with a sponge, and finally polish with a 
soft brush. 

Harness grease. Take ammonia soap 4 parts, palm 
oil 1 part, ordinary hard soap 8 parts, solution of tan- 
nin (9 to 16 of tannin in 4 of water) 134 parts, melt the 
oil and soap together, then add the ammonia soap ani 
the tannin solution, and thoroughly mix. No more of 
this grease is to be used than the leather will absorb. 
and it should be kept in a stone bottle well corked. 
The ammonia soap is previously made by heating olive 
oil to boiling point, and adding sesqui-carbonate of 
ammonium until the odor of the ammonia no longer 
disappears. 

Another blacking is made by taking 44 oz. of isinglass, 
4 oz. of fine powdered indigo, 4 oz. of soft soap, 5 oz. 
of glue, 402. of logwood, 2 pints of vinegar, 4¢ oz. of 
ground animal charcoal, and 1 oz. of beeswax. The 
color of the logwood is to be extracted by putting it 
into the vinegar and applying a gentle heat, then strain 
it and add the other ingredients, boil till perfeet solu- 
tion takes place, and store up in glass or stone ware 
jars. This is very useful for army harness, 

A good blacking for a working harness, which is to 
be applied with a sponge and polished with a brush, 
is prepared as follows, and should be applied at least 
once a week. Melt 40z. of mutton suet with 12 oz. of 
beeswax, then add 12 0z. of sugar candy, 4 oz. of soft 
soap dissolved in water, and 2 oz. of fine powdered 
indigo. This, when well mixed, is thinned out with half 
a pint of turpentine. 

lacking for harness. Treacle 8 oz., lamp black 1 0z., 
one teasponful of yeast, sugar candy 1 oz., olive oil 1 0z., 
gum tragacanth 1 oz., and 1 oz. of isinglass. To this is 
added a cow’s gall, then mix with 2 pints of stale beer, 
and stand by the fire for one hour. 

Another polish for carriage harness, which must not 
be applied too frequently, as it is liable to crack the 
leather, is made from 3 sticks of black sealing wax, dis- 
solved in halfa pint of alcohol, and applied with a 
sponge, ora similar one may be made by dissolving 
lac in alcohol, and coloring black with lamp black. 

Harness that has become soiled can be restored by the 
use of the following French blacking: 444 |b. of stearine, 
6% lb. of turpentine, 3 oz. of animal charcoal. It is 
prepared by beating the stearine into thin sheets, then 
mixing with the turpentine, and heating in a water 
bath during continual stirring, then the charcoal is 
added and the whole placed in another vessel and 
stirred so as to prevent it crystallizing. It must be 
warmed when using and rubbed on with a cloth as 
quickly as possible, giving it a very thin coat, and 
when nearly dry polish with a silk cloth. 

Another blacking: Treacle 8 parts, lamp black 1 
part, sweet oil 1, gum arabic 1, isinglass 1, water 32. 
Melt all together, and when cold add 1 oz. of spirits of 
wine, apply with a sponge, and if required, warm it be- 
fore use by placing in hot water. 

To preserve harness and leather exposed to the action 
of ammonia given off in stables and which causes it to 
rot, although it may be protected by grease, is to add 
to the oil or fat that is employed a small quantity of 
glycerine, which is said to keep the leather always soft 
and pliable. 

Black harness lacquer. Dissolve 40 parts of best 
shellac, 10 parts of sandarac, and 5 of mastic in 500 
parts of spirits of wine. To prevent it from becoming 
brittle, add to the solution 20 to 30 parts of Venetian 
turpentine, and finally sufficient aniline black (nigro- 
sine) dissolved in water or spirits of wine to color. 

A waterproof liquid is made from India rubber in 
chips 1 oz., and boiled oil one pint, dissolving by the 
aid of heat,then finally stir in another pint of hot boiled 
oil. Another waterproof composition is boiled oil 1 pint, 
2 oz. of beeswax, 2 oz. of yellow resin, and welt all to- 
gether. Or, take1 pint of salad oil, 4 oz. of mutton suet, 
1 oz.of spermaceti, 1 oz. of white wax, and melt together. 
Another is prepared from 2 oz. of bisulphide of carbon, 
1¢ oz. of gutta percha, 2 oz. of asphaitum, 4 oz. of 
brown amber, 1 oz. of linseed oil. First dissolve the 
gutta percha in bisulphide of carbon, and the asphal- 
tum and amber in the oil,and thoroughly mix to- 
gether. 

A lacquer for harness makers is prepared from the 
following: 5 parts of colophony, lampblack 1 part, 
mastic.2 parts, sandarac 5 parts, shellac 20 parts, Vene- 
tian turpentine 5 parts, spirits of wine 100 parts. 

Composition by Farnham of glycerine and other re- 
sinous substances used for forming a base for a high 
polish, rendering it impervious to water and preserv- 
ing the flexibility of the leather; resinous substances 
by themselves are objectionable, because in becoming 
dry they crack and cause the leather to break, but by 
mixture with glycerine the composition formed excludes 
the water and preserves the softness. It is made as 
follows : 1 gallon of 94per cent. alcohol, 1 lb. of Venice 
terebinthina, 1 lb. of guim shellac, 1 lb. of glycerine, 
4 oz. of myrtle wax, and fine lamp or ivory black to 
give color and consistency. It is prepared by digesting 
the gum in the alcohol till dissolved, a portion of the 
glycerine is used in grinding the myrtle wax, and a 
portion in grinding the blacking so as to render it 
soluble in aleohol. Mix all thoroughly and apply 
with a sponge or brush; castor oil may be used with 
the glycerine resin for carriage tops and other work 
where a brilliant polish is not required. 

A good oil for farm and team harness is made by 
melting 5 lb. of beef tallow, but do not let it boil, then 
ane in gradually 1 |b. of neatsfoot oil, and stir till cold. 

f properly prepared the grease will be perfectly 
smooth and soft, if not it will be more or less granu- 
lated. A little lamp black may be used to color. 

English ball blacking for harness is made from 1 oz, 
of lard, 1 oz. of beeswax, 8 oz. of ivory black, 8 oz. of 
sugar, 4 oz. of linseed oil, and 2 or 3 oz. of water ; or it 
may be composed of 8 oz. of beeswax, 4 0z. of ivory 
black, 2 oz. of Prussian blue, 2 oz. of spirts of turpen- 
tine, and 1 oz. of copal varnish. Melt the wax and 
stir in the other ingredients, and when cold roll into 
balls and use as required.— Ha ness. 


Data of the trials of three large steamers, showing 
the comparative merits of large and small screws, show 
that propellers of small diameter have in each case 
proved the more economical and effective, both in- 
creasing the speed and decreasing the coal consump- 
tion. 
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BOILER DEPOSITS.* 


By Professor VivIAN B. LkEwsks, F.C.S., F.LC., 
Associate. 


Two years ago I had the honor of reading a paper 
before this Society on * Boiler Incrustations,” in which 
I traced the formation of the scale, and the causes 
which led to the precipitation and hardening of the 
ealcic sulphate, calcic carbonate, magnesic hydrate 
and other compounds which are usually found to be 
present, and I pointed out that the seales formed by 
various kinds of water were so characteristic that one 
could speak with certainty as to the kind of water 
from which the incrustation had been formed by an 
analysis of the seale itself. The analyses given below 
may be looked upon as typical of the incrustations 
formed by fresh water, brackish water, and sea water 
respectively : 





Constituents. River. Brackish. Sea. 

Calcie carbonate ......-...... 75 85 43°65 0°97 
Calcic sulphate. .........-.00 3°68 34°78 85 53 
Magnesic hydrate............. 2°56 434 3 39 
Batis: GUISGUNS .ccccc. cdcésice 045 0°56 279 
Ge é eatans Senne Ci0%99 766 752 1°10 
Oxides of iron and alumina.... 2°96 3°44 0°32 
Organie matter....... . 364 1°55 trace 
as nnn crew ses. $4 4venans 320 416 5°90 
100°00 100°00 100°00 

From this it isevident we may look upon the in- 


crustation from fresh water as consisting of impure 
ealeie carbonate, while that from sea water is impure 
caleic sulphate, the brackish water from the mouths 
of rivers yielding, as might be expeeted, an incrusta- 
tion in which both these compounds are present in 
nearly equal quantities: The importance of these 
differences in the deposit formed is very great, as it 
enables the shipowner to arrive at a conclusion as to 
the treatment that the boilers have received during 
the voyage, by examination and analysis of the scale 
which those boilers contained. Taking, for instance, 
the case of a ship which uses fresh water both for fill- 
ing and make-up, it is manifest that on her return to 
port the seale should be very slight, and should consist 
mainly of caleic carbonate, while, if the scale exceeds /, 
in., and shows a preponderance of calcic sulphate, it is 
manifest that such|scale could ouly have been formed by 
sea water, either leaking in from faulty condensers or 
being deliberately fed into the boilers. The reception 
you were kind enough to give that paper, and the 
frequeney with which it has been quoted since, lead 
me to hope that, in continuing and completing the 
subject, I shall be performing a not unwelcome task. 
So far the deposits taken into consideration have 
been those formed from the impurities natural to the 
water itself; but with the introduction of high pres- 
sure steam a new and highly dangerous form of de- 
posit has added to the trouble of the marine engineer. 
As early as 1878 the collapse of the furnaces of the 
boilers of the s.s, Ban Righ, and a similar misadven- 
turein the screw tug Ich Dien, with no apparent 
cause to bring about the damage, caused some atten- 
tion to be paid in marine cireles to the action which 
had taken place, and the only clew to be found was 
that a certain amount of oily deposit had formed on 
the tops of the furnaces; and experiments made by 
Mr. Dunlop, of Port Glasgow, led to the conclusion 
that this oil, which had distilled into the boiler from 
the lubricants used in the cylinder, was so bad a con- 
ductor of heat that its formation on the piates allowed 
them to get superheated, with the result that they 
were unable to withstand the pressure of steam exist- 
ing in the boiler, and in this way brought about the 
collapse. Similar cases of collapse became frequent 
after that date, no less than thirty vessels being dis- 
abled from this cause during the last few years. The 
first case which came under my notice, in which dam- 
age to boilers had arisen from this cause, was the case 
of a large ocean steamer, and through the kindness of 
Mr. Milton, chief superintendent engiveer of Lloyd’s, 
I was able to obtain samples of deposit from all parts 
of the boilers, and full particulars of the case. The 
steawer was a large one trading between Liverpool 
and Boston, averaged twelve days on the voyage, and 
was fitted with ordinary compound engines. She had 
three double-ended boilers, with three plain furnaces 
at each end, and three combustion chambers in each 
boiler. The furnaces were plain, in one length, and 
connected at the back end to the tube plates, being 
flanged up inside the chamber, while the front end 
plate was flanged inward on to the furnace crowns. 
The furnace crown was 14 in. plate, and the front bot- 
tom plate +} in., the working pressure being 80 pounds. 
The boilers were about five and a half years old, and 
had always been refilled with fresh water at the end of 
each run, both at Boston and Liverpool ; while, as a 
rule, the waste on the voyage was made up by the use 
of about 70 tons of fresh water, but during the last 
voyage sea water was used for this purpose. Every 
four hours while under steam 4 pounds of soda ecrys- 
tals were putin the hot well, making about 2 cwt. 
during the run, the total capacity of the boilers being 
about 81 tons. For lubricating purposes about seven 
pints per day of valvoline were used in the cylinders. 
When in port the boilers were allowed to cool down, 
and the water was run off, and they were swept down 
with stiff brushes, and were afterward sluiced out 
with a hose shortly before being refilled with fresh 
water. No trouble occurred with the boilers until five 
voyages before the final collapse, when some of the 
furnaces began to creep in; they were stiffened with 
rings and stays, and on the succeeding voyages the 
whole of the furnaces got out of shape, one after an- 
other. Examination of these boilers clearly showed 
that they had never been very heavily scaled, as in 
parts of the boiler where it would have been impossi- 
ble to get at them to clear them out, no signs of heavy 
incrustation were to be found, and the absence of 
larks of sealing tools also showed that they had never 
been allowed to get very dirty. On the furnace crowns, 
where they had collapsed, there was only a slight 
white scale, not more than ; in. in thickness, while on 
the bottom of the furnaces there was a brown oily de- 
posit in. in thickness, which in other parts of the 
boilers increased to between 4%in. and ,y in. I ob- 
tained from Mr. Milton samples of the thin seale from the 


top furnaces, and of the deposit from various parts of 
the boiler,and also specimens of cut-out portions of the 
boiler plates, Liverpool water, valvoline, and soda erys- 
tals put into feed water, and of all these analyses were 
made. The boiler plates were as good as the day they 
were put in, and showed no structural signs of having 
undergone any change, while the analyses of the Liv- 
erpool water and the soda crystals used showed that 
they could have taken no part in the action which had 
led to collapse. 

The valvoline on analysis gave : 


1.— Valvoline. 


Vegetable and animal oil. ........ nil 

BED Gio cicecs ctndcnes teen 100 per cent. 
PR ie 5 = isan nceeeenase vil 

Boiling point vives shecnetees 371 deg. C. 
Specific gravity. ..............+- 0 889 


I1.—Scale from Furnace. 


From top. From below. 
Caleic sulphate............-- 84°87 59°11 
Caleie carbonate........----. 5°90 6 07 
Magnesic hydrate........... 2°83 11°29 
Iron, alumina and silica... 2°37 285 
Organic matter and oil....... 328 19°54 
Pe ckdwandbencecssccs 0°80 1°14 
, Alkalies............ isbtawds nil nil 
100°00 100-00 
Ill.— Deposit from Tubes. 
Scale on Deposit 
tubes. above scale. 
Seale sulphate............ 50 92 11°60 
Calcie carbonate........ 4°18 0.82 
Maguesic hydrate......... .. 14°12 22°21 
Iron, alumina, siliea, ete 747 914 
Organic matter and oil...... 21°06 50°20 
PN cpiwinescnewesseees 1°17 4 2% 
BERND yn 0 00:0: 6a dived veces ts 108 1°80 
100 0U 100°00 
1V.— Deposit frum Bottom of Boiler. 
Calcio etnlgghate. ....... 0 - + escccs covccce 22°52 
kin ciks wenenenivncveecs nil 
IEE, CCID incn nce. 80c0 stg odsce 709 
Silica, alumina, and iron................ 34°85 
Organic matter and oil ................. 27°95 
Moisture. ..........05 seeeeeeerees 5°79 
I dincs -ceekdaneeuvnees cadaeehous 1°80 
100°00 


On careful examination of the organic matter and oil 
present in these deposits, it was found that quite one- 
half of it was ** valvoline,” in an unchanged condition, 
which had collected round small particles of calcic sul- 
phate. A consideration of these analyses, at first sight, 
yields no clew as to the cause of the collapse, the scale 
upon the furnace tops being not only free from oil, but 
perfectly harmless both in quantity and quality ; burt, 
on going more deeply into the question, it is evident 
that this scale cannot be in the condition in which it 
was originally formed, as the deposits from both top 
and bottom of tubes, from the bottom of the furnaces, 
and from the shell of the boiler are all rich in oily mat- 
ter; and it is impossible that, during this deposition, 
the furnace tops could have escaped while all other 
parts of the boiler became coated with it. Experi- 
ments, however, reveal the actions which had been at 
work and led to the formation of the deposit, and its 
absence upon the injured portions of the plates. The 
pressure at which the boilers were worked was 80 Ib., 
corresponding to a temperature of 155 deg. C. or 311 
deg. Fah., which is so far below the boiling point of 
the valvoline that it was evident that it had not dis- 
tilled over in the ordinary way, and experiments were 
made to see if it could be distilled in steam at a lower 
temperature. A retort containing valvoline was care- 
fully heated over a sand bath, its temperature being 
ascertained by a thermometer, and steam was then 
blown through it, with the result that at 248 deg. Fah., 
or 120 deg. C., the steam became “ greasy” and the oil 
commenced to pass over with it. 

This experiment is, 1 think, important, as it shows 
that, in testing the capabilities of a lubricant, the fact 
that it has a boiling point well above the temperature 
of the steam is no guarantee that none of it will find 
its way into the boiler. Having thus entered the boiler, 
the minute globules of oil, if in great quantity, coalesce 
to form an oily scum on the surface of the water, or, if 
present in smaller quantities, remain as separate drops, 
but show no tendency to sink, as, their specific gravity 
being 0°889, they are lighter than the water, and the dif- 
ference in gravity is probably even greater at the tem- 
perature existing in the boiler. Slowly, however, they 
come in contact with small particles of calcic sulphate 
and other solids separating from the water and sticking 
to them, they gradually coat the particles with a cov- 
ering of oil, which in time enables the particles to cling 
together or to the surfaces with which they come in 
contact. These solid particles of calcic carbonate, 
calcic sulphate, ete., are heavier than the water, and, 
as the oil becomes more and more loaded with them, 
a point is reached at which they have the same specific 
gravity as the water, and then the particles rise and 
fall with the convection currents which are going on in 
the water, and stick to any surface with which they 
come in contact, in this way depositing themselves, not 
as in common boiler incrustations, where they are 
chiefly on the upper surfaces, but quite as much on the 
under sides of the tubes as on the top, their position 
being regulated by whether they come in contact with 
the surface while descending or ascending. The de- 
posit so formed is a wonderful non-conductor of heat, 
and also from its oily surface tends to prevent intimate 
contact between itself and the water. On the crown 
of the furnaces this soon leads to overheating of the 
plates, and the deposit begins to decompose by the heat, 
the lower layer in contact with the hot plates giving 
off various gases which blow the greasy layer, ordinar- 
ily only 7, in. in thickness, up to a spongy, leathery 
mass often 1g in. thick, which, because of its poros- 
ity, is an even better non-conductor of heat than 
before, and the plate becomes heated to redness, and, 
being unable to withstand the pressure of steam, col- 


however, the temperature has risen to such a point 
that the organic matter, oil, etc., present in the deposit 
burns away, or, more properly speaking, is distilled off 
leaving behind, as an apparently harmless deposit, tne 
solid particles round which it had originally formed. 
Such a deposit is much more likely to be produced with 
boilers containing fresh or distilled water, as the low 
density of the liquid enables the oily matter to settle 
more quickly, while witha strongly saline solution it 
is very doubtful if this sinking point would ever be 
reached; it is evident also that, when oil has found its 
way into the boiler and is causing a greasy scum on the 
surface, the most fatal thing that can be done is to 
blow off the boilers without first using the scum cocks, 
because as the water sinksso the scum clings to the 
tops of the farnaces and other surfaces with which it 
comes in contact, and, on again filling up with fresh 
water, it still remains there, causing rapid collapse. A 
very remarkable instance of this is to be found in the 
case of a large vessel in the Eastern trade, in the boil- 
ers of which an oil scum had formed. The ship having 
to stop some days at Gibraltar, the engineer took the 
opportunity of blowing out his boilers, and refilling 
with fresh water, with the result that, before he had 
been ten hours under steam the whole of the furnaces 
had come in. Under some conditions the oil-coated 
particles coalesce and form a sort of floating pancake, 
which, sinking, forms a patch on the crown of the fur- 
naces at one particular spot, and under these condi- 
tions the general result is the formation of a ‘* pocket.” 

A curious fact, whichis worthy of attention, is that 
in most of these oily deposits copper is to be found in 
considerable quantity. In an analysis of a deposit 
from the furnace of a vessel in which a ** pocket” had 
formed from the above-mentioned cause, the scale 
showed, as in the case already cited, no reasonable 
cause for the injury at the damaged part of the boiler, 
while the deposit from the under side of the furnace 
tubes showed clearly the presence of large quantities 
of oil matters, which were partly combined with cop- 
per: 


Constituents. Scale. Deposit. 
Calcic sulphate..........,. 90°354 1°02 
Calcic carbonate........ 1°200 nil 
Ferric oxide 3-200 § 56-90 
Oxide of aluminas ****** ar 1 230 
Oxide of copper.... ...... nil 190 
Magnesic hydrate..... ... 2°821 1°80 
Organic matter - \ 10°46 
GUE vixeics acavgre* 108 VTS 
I Ms vances su enicass 0°825 7°78 

100-000 100°00 


It is a fact that even mineral! oils have a considerable 
solvent action upon copper and its alloys, and it is 
evident that the copper in the oily deposits had been 
obtained from the fittings of cylinder and condenser. 
Fortunately this copper is so well protected by oil 
that in most cases it is extremely unlikely to come in 
contact with, and deposit on, the metal of the boiler ; 
but, if it did, very serious galvanic mischief would be 
the result. 

The next point I attempted to determine was the 
effect which these oily deposits had in allowing ex- 
cessive heating of the plates to take place, and retard- 
ing the heating of the water. A clean iron vessel was 
taken, and a known volume of water placed in it, 
and heated by a carefully regulated Bunsen flame, the 
water being raised to the boiling point in ten minutes; 
this experiment was repeated a second time with the 
same result, and the vessel was then lined with a coat- 
ing of deposit found in the bottom of the boilers which 
had collapsed, and rendered binding by admixture with 
a swall trace more valvoline. This coating was laid on 
yx in. in thickness, and the former experiment repeat- 
ed, the same flame being used and the same volume of 
water taken, with the result that it took fifteen minutes 
before the boiling point was reached, showing that, 
even if no damage resulted to the plates from over- 
heating, such a deposit would cause a large increase in 
the fuel used. In attempting to ascertain to what ex- 
tent extra heating of the plate took place from this 
cause, 1 employed a series of substances of kuown 
igniting and melting point, raised the water in the 
various vessels to the boiling point, and then brought 
the clean bottom of the vessel in quick contact with 
the test substance, and took the results as indicating 
the temperature of the exterior of the plates : 


Clean vessel,...Sulphar did not 
mel : 


Ta below 115 deg. C. = 239 deg. F. 
Coated vessel. .Sulphur melted, 
but did not 

inflame ...... above 115 deg. C, = 289 deg. F. 

below 250 deg. C, = 482 deg. F. 
Gun -cotton ig- 

Pas wenns above 200 deg. C. = 392 deg. F. 


So that the ;; in. of deposit caused with a slow heat 
a rise in temperature of the plate from under 115 
deg. C. or 239 deg. Fah. to over 200 deg. C. or 392 deg. 
Fah. It is manifest, however, that the fiercer the 
heat the more marked will this overheating become, 
and in the next series of experiments the Bunsen flame 
was replaced by an atmospheric blowpipe, and the 
temperature attained tested in the same way as 
before. 


Clean veasel....Salphur did not 
melt .. 
Gun - cotton ig- 


below 115 deg. C, = 239 deg. F. 


Coated vessel... 


nites, .. ..... above 200 deg, C, = 392 deg. F, 
Tin melts . “ 28 deg. C. = 4444 ry F. 
Sulphur ignites. . “ 250 deg. C. = 482 deg, F. 

melts.. ... “ 334 deg. C, = 633 deg. F. 
Zinc melts (just). 23 deg. C. = 7434 deg, F. 


While, on replacing the atmospheric burner by an 
oxy-coal gas flame, 1 found no difficulty in fusing a 
hole in the bottom of the vessel, which was made of 
thin wrought iron plate, showing that a temperature 
of 1,500 deg. C., = 2,732 deg. Fah., had been attained, 
and it is therefore manifest that, with the fierce heat 
existing in the boiler furnaces, given an oily deposit 
only y, in. in thickness, the plates will readily be heat- 
ed to a temperature at which they are totally unable 
to withstand a pressure of 80 lb. of steam, and collapse 
of the furnace crowns must follow. 

The great points to be sought in a good lubricating 
oil are that it shall be a pure mineral oil, and that its 
boiling point shall be well above any temperature like- 
ly to be attained in the cylinder. Oils satisfying these 
requirements can readily be obtained, but users of 
lubricants must remember that, in order to obtain 








*A paper recently read before the Institution of ‘Naval Architects, 
London, 


lapses. During the last stages of this overheating, 


them free from any constituents of dangerously low 
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boiling point, expensive processes have to be resorted 
to, which must of necessity increase the price of the oil, 
and that it is useless to expect to obtain a really good 
lubricant at a low figure. 

The great advantage of a good mineral oil cannot 
be too strongly insisted on, and any lubricant contain- 
ing animal or vegetable oils to give it body shoald be 
unhesitatingly discarded. The mineral oils are not 
fats, bat hydrocarbous—compounds of carbon and 
hydrogen—and the portions used for lubricants are 
those left after the more volatile constituents have 
been distilled off, and they differ widely from animal 
and vegetable oils, which contain so-called fatty acids, 
which are liberated from them by the action of super- 
heated steam, and these acids attack iron, copper, and 
copper alloys with the greatest readiness, forming 
metallic soaps, which are compounds of the fatty acids 
with the oxides of the metals, and so cause serious 
damage to both boilers and fittings. The animal and 
vegetable oils, in contact with air, especially when 
heated, take up oxygen, and become gumupy and resin- 
ous, and gradually so stiff that frequent cleaning be- 
comes necessary, a trouble entirely avoided with mine- 
ral oils. 

In dealing with the prevention of such deposits, it 
seems to we that the most feasible plan is to pass the 
feed water through a long tube filled with clean coke 
in pieces the size of walnuts, which would act as a 
scrubber, and would free the greasy water from the 
traces of oil, and prevent their going forward to the 
boiler. Ll have already pointed out that the collapse 
of furnaces from the presence of oily deposits almost 
invariably takes place in boilers fed with fresh water ; 
and that oil, when it goes into the boiler, floats because 
it is specifically lighter than water, until solid particles 
of calcium compounds coming in contact with it and 
embedding themselves in it so increase its weight that, 
reaching the same density as the water, it commences 
to circulate with the convection currents in the water, 
and is so drawn down and attaches itself to tubes and 
furnace crowns, causing eventually damage. In the 
ease of a transatlaotic liner using fresh water only, it 
takes at least four days’ hard steaming to bring the 
density up to yy; while if sea water had been used 
the density would have started at this and would never, 
after the first few days, have been much below yy, 
and the oil would have remained as a scum and would 
never have reached the furnace crowns. 

In my last paper on boiler incrustations I pointed 
out that it was quite possible to prepare sea water in 
such a way as to practically prevent any serious deposit 
forming from it, andthe same process would prevent 
the trouble I have now been describing to you. 

In the summer of last year Mr. Biles, who is always 
to the front when he thinks there is a chance of im- 
proving warine engineering, kindly gave me the op- 
portunity of trying the effect of prepared sea water 
upon a crane boiler at the Naval Construction Works, 
at Southampton, and, after a few preliminary experi- 
ments to determine the best form in which to work the 
“ precipitator,” the boiler was worked continuously 
for a month with water drawn from the Itchen half an 
hour before high tide, at which period analysis showed 
that the water was to all intents and purposes sea 
water plus a fair amount of suspended mud. This, 
after preparation in the “ precipitator,” was fed into 
the boiler, and on opening it in the presence of Mr. 
Milton, Mr. W. H. Riley, R.N., Mr. Biles, Mr. Gearing, 
and Mr. Dusantoy, it was found perfectly clean, the 
surfaces looking as if they had been given the thinnest 
possible coat of whitewash. The process employed 
was to add to the sea water a known quantity of pre- 
cipitator powder, consisting chiefly of soda ash, and 
having done this in a closed vessel, to heat the mixture 
by blowing into it waste steam, until a pressure of 
from 5 lb. to 10 lb. was created, and under these cir- 
cumstances practically all the magnesium and calcium 
salts separate from the water and are easily got rid of 
by filtering it under pressure into the hot well. I had 
proposed in the first case to heat the liquid by blowing 
the steam through acoilin the precipitator, but prae- 
tical experiments soon showed that the heating sur- 
face was not nearly enough, and so the waste steam 
was sitaply blown in, allowance being made in the pre- 
cipitator for the water due to the condensation. I 
also found it aided the reaction to heat the water first 
just to boiling point before adding the precipitator 
powder, as under these circumstances the deposit 
settled more quickly and threw less strain upon the 
filters. The precipitator was 6 ft. 4in. high and 3 ft. 
in diameter, and held a ton of water, and the time 
taken from the first ranning the sea water in to its 
delivery into the hot well was one hour fifteen min- 
utes, so that in practice, giving plenty of time 
between the makes, it would be perfectly easy to pre- 
pare eight to twelve tonsin the twenty-four hours with 
a small precipitator of the size used. The prepared 
water has a density of 4, and may with safety be 
evaporated until its density ie 4, the salts present 
not crystallizing out until a density of from ,& to 
gy is reached. 

Professor Doremus, of the College of the City of New 
York, proposes to use sodic fluoride as a precipitant 
for the scale-forming constituents of sea water, as 
a smaller weight is required, and the action is more 
rapid and more perfect. The great objection has up 
to the present time been its cost, but I am informed 
that this has now been so far reduced as to bring it 
within the seope of extended commercial use ; and, 
should it be used on a larger scale, the price could be 
readily brought much lower. Professor Doremus 
claims that the precipitation of the calcium and mag- 
siam salts takes place with very great rapidity, that 
the sediment shows no tendency to cake or adhere to 
the sides of a hot vessel, and that it is less bulky than 
the precipitate formed by soda ash. In preparing 
sea water in the way | have proposed, every precau- 
tion must be taken to add slightly less of the precipi- 
tant than is necessary to entirely throw down the 
calcium and magnesium salts, as it is manifestly im- 
possible in practice to guard against small quantities 
of sea water finding their way into the boiler, either 
from leaky condensers or else being fed in by the 
engineer during some emergency, and if under these 
conditions any excess of the precipitant were present in 
the boiler, a bulky precipitate would be thrown down 
and cause trouble, although it would not bind into a 
solid scale. There is no doubt that, if Prof. Doremus can 
so reduce the price of sodie fluoride as to enable it to 
be used for this purpose, it would be of great use, as 


ltend togivetoit here, I, 





the fluoride undoubtedly completes its action on the 
salts of magnesium and calciam more rapidily and 
thoroughly than the soda ash, and it would be easier, 
therefore, so to regulate the quautity added as to re- 
move say five-sixths of the injurious constituents 
from the sea water without allowing any precipitant 
to enter the boiler. 

I conelusion, I will briefly recapitulate the means 
which seem to me best adapted for preventing the for- 
mation of the dangerous organie and oily deposits I 
have considered in this paper, and these are: (1) Fil- 
tration of condenser water through a coke column ; 
(2) free use of the seum cockz ; (3) the use of water of 
considerable density rather than of fresh water ; (4) 
the use of pure wineral oil lubricants in the smallest 
possible quantity. 





HARBORS, NATURAL AND ARTIFICIAL.* 
By F. H. CHEESEWRIGHT. 





I KNOW of no more absorbing subject in the whole 
range of the science of engineering than that of the 
construction of harbors, rendered necessary where the 
coast line of a country does not afford, by inlets, 
shelter for its ships. 

It is my intention, by means of this paper, to lay be- 
fore you drawings and charts of some of the most no- 
table of the natural harbors, as well as artificially 
made harbors, and give such explanations as I consider 
necessary for your information. There is a considera- 
ble amount of danger in dealing with the subject in 
the form of ashort paper, inasmuch as it is one that 
could easily occupy a great deal more time than I in- 
therefore, have carefully 
made a selection of such artificial and natural harbors 
as would commend themselves, in several ways, to 
your notice, as being historical, aud as showing, in some 
instances, the difficulties engineers have to overcome, 
and the way, and at what cost of time and money, this 
was accomplished. I intend commencing from the 
earliest date until the present time, and leave you to 
form your own deductions as to how far the science of 
harbor engineering has progressed. 

The importance of the subject admits of no denial ; 
and we find, from the earliest ages, that nations hold- 
ing command of the sea were generally the most pow- 
erful and studied with the greatest care the art of pre- 
serving and improving their harbors, to protect the 
ships while at anchor. , 

As an early example, mention may be made of the 
Phenicians, who, from only possessing a narrow strip of 
barren land along the coast of Syria, became the most 
wealthy and greatest of nations, and were only subdu- 
ed by Alexander, after a great struggle, and by the 
help of, it may be said, the whole world. 

Again, the Greeks, by their command of the sea, 
maintained their independence with a mere handful of 
men against the millions of Xerxes. 

The Carthaginians made head against and almost 
conquered the mighty Romans, who only recovered 
their ascendency and ultimately overwhelmed their 
formidable adversary by acquiring command of the 
ocean. And, aithough the Romans were naturally 
averse to the sea and the pursuits of commerce, vet 
feeling that the preservation of their empire depend- 
ed on their maritime superiority, they devoted the 
greatest care and attention to the perfection of their 
fleets and harbors, as the magnificent remains in 
Italy, and other places I shall have occasion to men- 
tion, afford ample testimeny. These works prove 
that the ancients had made considerable progress 
both in the theory and practice of marine architec- 
ture. 

After the fall of the Roman empire, the whole civi- 
lized world became enveloped in darkness; and it 
was not until trade and commerce began to revive, 
and the-ocean was again covered with numerous fleets, 
as well for war as for merchandise, that the neces- 
sity for providing for them against storms became ap- 
parent. 

Then it was that the rival republics of Genoa and 
Venice perceived the necessity of improving their 
harbors, in order to protect and facilitate the com- 
merce from which they derived their wealth, power, 
and greatness, as well as to enable them to extend their 
conquests. 

Hence arose the magnificent moles of Genoa, and 
the still more extraordinary works of the port of 
Venice. France now began to devote her energies to 
the subject, and the entrances to the ports of Havre, 
Dieppe, Calais, Boulogne, and Dunkirk were improv- 
ed, by adopting the system of confining the mouths 
of the streams which formed these harbors by jetties 
or groynes, and thus giving them a proper direction at 
their points of junction with the sea, by damming up 
their water and discharging them through sluices at 
low water, so that the increased velocity and force of 
the current or scour thus created might remove any 
accumulation of sand or shingle to which the harbors 
on the north of France are subject. 

Sir John Rennie, in the preface to his ‘* Theory, 
Practice, and Construction of British and Foreign 
Harbors,” 1854, says : 

“The great extent of commerce in every part of the 
world, the countless fleets of shipping, which constantly 
traverse the ocean in all directions, the immense num- 
ber of valuable lives and vast amount of property in- 
volved, render it imperatively necessary upon all mari- 
time nations to provide safe and convenient harbors.” 

I propose to deal first with natural harbors. 

Some parts of the British coasts, as well as the coasts 
of other countries, are amply provided with natural 
bays or creeks, while Ireland and the west coast of Scot- 
land are also plentifully supplied with excellent deep 
water bays and anchorages, but on the east and 
southwest shores of Britain there are but few natural 
harbors. 

A natural harbor may be defined as a bay, recess or 
inlet of the sea, or the mouth of a river which affords 
good anchorage and a safe station for ships. The 
great requisites (adequate depth both of entrance and 
interior area being assumed) are shelter from wave vio- 
lence, good holding for anchors, and accessibility at all 
times. More than one entrance, with different expo- 
sures to the wind, is desirable, but seldom attained, 
even in purely artificial harbors. To insure shelter, it 
is necessary that the communications with the ocean 





* A paper recently read before the Society of Arts, London, 





should be as nearly as possible reduced to a channel o1 
entrance of adequate width, 7. ¢., that the waters of 
the harbor be, in expressive nautical phrase, “ land- 
locked,” and that the entrance be sufficiently wide and 
the water deep enough to allow vessels of any tonnage 
to enter at any state of the tide—a desideratum rarely 
met with. 

The first natural harbor I shall direct your attention 
to is that of Rio de Janeiro, or January River, as hav- 
ing the most beautiful scenery, and being perfectly safe 
as an anchorage. 


RIO DE JANEIRO. 


This harbor has beep pictured and praised ever since 
it was discovered, and will be while ships and com- 
merce last. Ite acknowledged rivals, San Francisco and 
Constantinople, can never boast of greater natural ad- 
vantages than these ; a clear approach, an unobstruct- 
ed entrance, wide enough but not too wide, with fifty 
square miles of anchorage ground within, and more 
for light draught vessels. ot a tenth part of the 
space is used now, and ships have room enough and to 
spare. 

I have been with matter-of-fact and phlegmatic 
men who grew enthusiastic when they passed the sen- 
tinel sugar loaf rock, and saw this splendid bay for the 
first time. 

It is not alone the mountains (those are strange and 
grand rather than beautifal), but the rocky points, the 
cage re ge side bays, the green hills and islands, the 

y-places and glens. Away beyond the city the blue 
water stretches almost to the Organ Mountains, land 
of purple romance, where the jagged rocks are all mel- 
lowed and dissolved in the soft haze, and you see noth- 
ing but outline, with the finger-like Dedo de Deos at 
one end of the range. Some of these peaks are 6,000 
feet high. 

Rocks, by no means insignificant, are on either side. 
There is the conical sugar loaf at the entrance of the 
bay, a mass of 1,200 feet high. Beyond the city is a 
huge cluster, with the Corcovado and Syrica rising 
above it, further back the Gavea and Tres Irmaos ; 
across the bay other clusters not so high, but every- 
where with abrupt hills and precipices of the purple- 
brown gneiss. Even the wateris not free from these 
peaks ; there are rocky islands here and there, and 
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Fie. 1.—HARBOR AT RIO DE JANEIRO. 


some of them are crowned with buildings, forts, naval 
store houses, and convents. The old monks must have 
chosen these sites for picturesque effect. 

There is no limit to the beauties of thisbay. You go 
sailing along the shores, and every headland and 
nook is a delight, with nodding and flowering shrubs. 
Then there is the shippirg, which an artist like Turner 
would have delighted in, 

Ships are picturesque everywhere, but in Rio Harbor 
they are supremely so. 1 know not if it be the limpid 
water, or the background of hazy mountains, or an in- 
describable something in the air, but there are no 
other ships like these, not even on the Hudson, where 
the sloops and schooners are all enchanted. There are 
monitors, expensive toys of the Brazilian government, 
which does not need them all, and gun boats and war 
steamers, English ships, French, Portuguese, German ; 
rarely one that.carries the American flag, though many 
belong to American merchants, and are commanded 
by American masters. 


KING GEORGE’S SOUND AND PRINCESS ROYAL 
HARBOR. 


These form the most southwest portion of Western 
Australia. 

The entrance to King George’s Sound lies between 
Bald Head and Herald Point, at 5 miles north by east 
from it ; and itis divided into three channels by Break- 
sea and Michaelmas Islands. The sound is about 5 miles 
wide, north and south, and 5 miles deep, with average 
depths of 10 to5 fathoms sand. On the south side of 
the sound there is adeep 2 miles long, north and south, 
and 1 mile broad, having 11 to 20 fathoms, with 7 to 10 
fathoms close around. 

Princess Royal Harbor is the most convenient of the 
inner ports of King George’s Sound. The entrance, 
which is about a quarter of a mile wide, lies between 
Possession and King Points. Its depth inthe Fairway 
Channel is about 25 feet at low water spring tides. 
The harbor is 444 miles long, northwest and southeast, 
and about 2 miles wide; is very shoaly at its west and 
southern sides, the available portion, for vessels draw- 
ing more than 3 or 9 feet, being about 2 miles square. 

. The harbor here is considered by all authorities al- 
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war vessels. 
It was first used by whalers in the earliest days of 


most perfect, and it will not be very long before it is | little wore than three-quarters of a mile across from 
thoroughly fortified, and turned into a great port for| cliff to cliff, but this breadth is reduced by a rocky 


a on each side to barely three-quarters of a mile. 
he entrance is clear of dangers, and the soundings 


the colony ; traces of their residence here can be seen | are regular, the depth in mid-channel being 17 fathoms 














Fie. 2.—PRINCESS 


now, some of the pathways being made of whales’ 
bones. 
PORT JACKSON. 


If seems strange that Port Jackson was not visited 
or explored by Captain Cook. It was seen only at 
the distance of betweon two or three miles from the 
coast. Had any good fortunc conducted him into the 
harbor, he would have found it much more worthy of 
his attention, as a seaman, than Botany Bay, in which 
he passed a week. Govcrnor Philip, tho first governor 
who landed st Port Jackson with the earliest settlers 
(convicts), pronounced it to be a harbor in extent and 
security superior to any he had ever seen, and the most 
experienced navigators who were with him fully con- 
curred in that opinion. From an entrance not two 
miles across, Port Jackson gradually extends into a 
noble and capacious basin, having water sufficient for 
the largest vessels afloat, and space to accommodate 
with perfect security any number that could be assem- 
bled. It ransin a westerly direction about thirteen 
miles into the land, and contains not less than 100 
small coves or inlets, formed by narrow necks of land 
whose projections afford admirable shelter from all 
winds. 

Sydney Cove lies on the south side of the harbor be- 
tween five and six miles from the entrance. The necks 
of land that form the coves are mostly covered with 
timber, yet so rocky that it is not easy to comprehend 
how the trees find nourishment. But the soil between 
the rocks is very good, and into those places the prin- 
cipal roots have found their way. Sydney, the capital 
of New South Wales, is built on the side of one of its 
bays. Its streets are narrow and tortuous. 

Port Jackson, independently of being the port of 
the metropolis of New South Wales, is justly extolled 
as the most commodious and secure harbor on the east 
coast of Australia, and perhaps the finest in the world, 
aud although vessels havo somotimes been wrecked in 
attempting to cnter, these disasters, in most cases, 
may be attributed rather to want of judgment and 
common prudence than to any real difficulty in making 
or entering the port. The characteristic features of 
the coast to the northward and southward of Port 
Jackson assume different aspects; for although North 
Head with its immediate vicinity presents a high, 
table-topped, precipitous appearance, yet the high, 
undulating hills, thickly covered with trees, which 
rise from the coass farther to the northward, are 
strikingly in contrast with the sterile, table-topped 
cliffs that extend to the southward of the port; and 
would, even if the lighthouse gid not figure conspicu- 
ously, point out whether the land seen is to the north- 
ward or southward of the entrance of Port Jackson. 

Port Jackson is 134 miles wide between Outer North 
and South Heads, but the narrowest part, or what 





may be considered the actual entrance, lies be- 
tween Inner North and South Heads, where it is 





ROYAL HARBOR, 


sand. Although there is a depth of 9 to12 fathoms 
within a cable of the northern shore, the sea generally 
rolls in and breaks heavily upon the eliff. The Sound 
is that part of Port Jackson immediately within the 
entrance which branches off into Spring Cove and 
north and middle harbor. Although the Sound oceu- 
ies an area of 1144 square wiles, with regular sounds 
ngs in 8 and 9 fathoms, it is too exposed to the ocean 
— to afford safe anchorage except with offshore 
winds. 
NELSON, NEW ZEALAND. 
The harbor of Nelson is safe, but small, and difficult 
of access to large sailing vessels. It owes its founda- 
tion toamost singular ** bowlder bank,” which extends 
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Fie. 4—HARBOR AT NELSON, NEW ZEALAND. 


eight miles along the coast, forminga natural dam, be- 
hind which there is a narrow and shallow arm of the 
sea, which grows deeper at its southern extremity, 
where it communicates with Blind Bay, and here forms 
the harbor. The entrance to the harbor is between 
the southern extremity of the *‘ bowlder bank ” and 
the mainland, but is narrowed so much by the Arrow 
Rock (a rock rising in the middle of it) that the navi- 
gable channel is only fifty yards wide. Owing to the 
extremely swift current of the tide in this narrow 





Fie. 3.—PORT JACKSON. 


channel, and its shallowness, larger vessels can pass 
in and out cnly at high water, and are, moreover, 
obliged to watch the tide in coming and going. These 
unfavorable circumstances would greatly hinder navi- 
gation but for the excellent anchoring places outside 
the harbor, which, by the sheltered situation of Blind 
Bay, are safe in almost any kind of weather. During 
north westerly gales, the neighboring Croixelles harbor 
offers a perfectly safe place of refuge. The ‘‘ bowlder 
bank” is one of the natural ¢uriosities of New Zealand. 
It consists of rounded pebbles or bowiders, In time of 
high water, a large portion of it is under water; at low 
water it is dry throughout its whole length. 

The largest and heaviest bowlders are toward 
the seaside, on the harbor side the bowlders grow 
sinaller ; and ata point close by the entrance to the 
harbor they are so smal! that vessels there can drive 
on to the strand without any damage, thus using the 
place as a natural dry dock, in consequence of the great 
difference of the water level, between ebb and flow 
(spring tides rise fourteen feet). The bowlders consist 
of all one and the same kind of syenite, containing 
blackish green hornblendes, flesh colored feldspar, and 
a small qeantity of iron pyrites. On following the 
narrow bank from north to south, it is easily observed 
that the bowlders toward the north grow larger and 
more angular, and originate from a precipitous bluff 
of syenite, called ** Mackay’s Knob,” which abuts upon 
the sea a little beyond Drumduam, the residence of 
Mr. Mackay. The fragments constantly falling from 
the cliffsare gradually rolled toward the south by the 
heavy northerly swell, combined witb a strong current 
of the sea, passing, in time of spring tide, with consider- 
able velocity along the coast. he reason of their be- 
ing deposited on the existing line seems to be that a 
submarine reef probably underlies them, of which the 
Arrow Rock, in the entrance of the harbor, may be re- 
garded as the southern termination. The ‘ bowlder 
bank” in front of Nelson is a fine study for the geol- 
ogist. 

PORT PHILIP. 


Port Philip is another very extensive natural harbor, 
being 30 miles from east to west, and about 82 miles 
north to south. The entrance is very shoaly and diffi- 
cult to navigate in certain winds. Melbourne is situated 
on its north shore and Geelong on the west. 

There are other natural harbors existing in New 
Zealand ; for instance, those of Auckland, Wellington, 
and Massacre Bay, or Golden Bay, as it is now called ; 
all of which may take rank with the finest to be found in 
any part of the world, whether in regard to their acces- 
sibility, extent of shelter, or quality of anchorage. 
But I think I have given sufficient information for the 
purposes of this paper. I could have included Con- 
stantinople and San Francisco as worthy of mention, 
also Cork and other places, 

It will be seen, from the examples of natural harbors 
I have shown, how few countries possess them; and 
where shipping is the principal support of a nation’s 
greatness, the necessity must occur of constructing 
harbors or artificial places of refuge. The subject is 
one of the greatest importance to us, as well as to other 
countries. Every winter’s list of shipwrecks and loss of 
life reminds us bow much nature has left for skill and 
science to accomplish. 

I now proceed to the consideration of artificial har- 
bors. 

For the most complete body of evidence regarding 
the ports of Great Britain, I cannot do better than re- 
fer you to the volumes of reports by the tidal commis- 
sion, for the completion of which the world is indebted 
to Captain Washington, the present hydrographer to 
the Admiralty. 

In the formation of a harbor, the first thing to be 
done is to erect a breakwater, or, in other words, to 
construct an artificial barrier destined to break the 
force of the waves. 

And here let me call attention to the fact that there 
is absolutely no advance upon the method adopted by 
the ancients; for it was easy to imagine the man 
of those early days throwing stones into the water to 
create a barrier, so that his dugout might ride in 
safety. Throwing stones is the system of the present 
day ; no alteration, no improvement or advance in any 
way, if we except the use of Portland cement. This 
material has certainly assisted the engineers of our 
time in raising high monuments of their skill, which 
might have otherwise been impossible. But the ma- 
jority of these costly structures are built on a tumble 
stone foundation, as at first used by the ignorant man 
of ages ago. 

Among primitive works, the piers of the ancient 
Pireus and of Rhodes may be denominated break- 
waters ; as also similar modern structures, projected 
from the shore, and called piers or moles. But the 
term breakwater hasof late been considered as more 
peculiarly appropriate to large insulated aggregations 
of stone, whether of regular masonry or sunk promis- 
cuously in rough masses, so placed as to form an arti- 
ficial promontory or island across the mouth of an 
open roadsted. This, by obstructing and breaking the 
waves of the sea, converts a dangerous anchorage into 
a safe and commodious harbor for the reception of 
ships of war and merchan dise. 

In this sense of the term, the breakwater at Cher- 
bourg was the first work entitled to the name, and it 
remains still the greatest. 


FAMAGOUSTA. 


This ancient mole is formed of rubble stone thrown 
into the sea, each stone weighing between two and three 





Fie. 6.—FAMAGOUSTA—SECTION OF ANCIENT 
MOLE. 


hundredweight. That portion of it which rises above 
the water is topped with a layer of square hewn stones, 
bedced and jointed in mortar. These covering stones 
are about three feet long and eighteen inches wide. 
The capping is almost completely destroyed, having 





been gradually swept away, in the course of long years, 
through the continual action of the waves. Much of 
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Fra. 5.—HARBOR AT PORT PHILIP. 


the débris has been swept toward the entrance of 


the harbor, which it has, consequently, narrowed, 


ALEXANDRIA 


The ancient mole of Alexandria has been utilized as 
the basis of the modern breakwater. The modern 
breakwater was begun in 1870, and finished in two 





Fre. 7.—ALEXANDRIA—SECTION OF 
BREAKWATER. 


years. In addition to the fact that the groundwork of 
it had already been laid, this rapidity of construction 
was largely due to forced labor employed upon it, and 
there being no tide to contend against. 


Fig. 1. 


FRONT Vil wW- WITH BEAM REMOVED 
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MARSEILLES, 


The Marseilles breakwater (begun in 1845 and fin- 
ished in 1881) consists also of a pierre perdu foundation, 
which is faced seaward with blocks of conerete averag- 
ing a greater weight than those at Alexandria; the 
foundation supporting a superstructure of masonry. 
The total length of the breakwater is 11,930 feet, its 
width is 59 feet, in a depth of water from 6% to 12 
fathoms. Some portions of this structure cost £75 11s. 
per lineal foot, but that part which lies opposite the 
Lazaret and Arene basins cost up to £109 14s. per lineal 





STATUE-SURMOUNTED TOWER WITH OSCIL- 
LATING BEAM, PROPOSED FOR THE Co. 
LUMBIAN EXPOSITION OF 1893. 


Designed by OBERLIN SMITH, of Bridgeton, N. J, 


THE general idea of this scheme is to make a perma- 
nent octagonal tower as in Fig. 1, of severely plain 
contour, about 600 feet high, surmounted with a sheet 
metal statue of Columbus about 125 feet bigh, looking 
westward. The dome-shaped top would be about 100 
feet in diameter, riveted together from plate steel, 
The posts at each angle of the octagon would be shells 
of steel plate 10 or 12 feet in diameter, riveted up like 
a boiler shell, and tapering somewhat toward the top 
by placing each section inside of the one below. The 
cross pieces and braces would probably be of channel 
iron, tee iron, ete. An interior elevator shaft, contain- 
ing an elevator, might be erected vertically, if desired, 
in the center. If thought best, a projecting balcony 
could be arranged around the base of the dome, at or 
near C. 

Pivoted to this tower there would be, during the Ex- 
position at any rate, if not permanently, a huge oscil- 
lating beam, as shown in Figs. 2, 3 and 7, swinging 
after the manner of the walking beam upon a steam- 
boat. Its extreme length would be about 1,100 feet and 
its width in the center up and down about 150 feet, 
Its members would be of the same general construction 
as the tower itself. 

Between each end of this double beam would bea 
globe of sheet metal, about 100 feet in diameter, with 
one or more floors inside and rows of windows at a 
proper distance above them, one such row being shown 
in Figs. 2 and 3. These spheres would represent the 
eastern and western worlds respectively, and they 
wight be painted upon the outside, if desired, to re- 
present ordinary terrestrial globes. 

Near the bottom of each globe would be doors of in- 
gress and egress through which passengers would pass 
when one of the globes touched the ground, as in Fig. 
3. When loaded, which would take but a few seconds, 
the beam would be oscillated to the reverse position, 
starting very slowly, accelerating to quite rapid mo- 
tion in the middle of its course and gradually slowing 
again toward the end, thus making the motion per- 
fectly easy, by raising the passengers to a height of 
1,100 feet (so as to, be higher than the Eiffel tower) in a 
time probably not to exceed three or four minutes, in- 
stead of the thirty or forty minutes which were fre- 
quently neceseary at Paris; besides having a capacity 
for many fold the number of passengers—and having 
the advantage of taking up one load while bringing 
down the other. 

The globes would remain with their floors horizontal 
by being bailasted at the bottom; but if additional se- 
curity was thought desirable a system of wire rope ca- 
bles, extending from one globe to the other, inside the 
beam, could easily be arranged to keep their vertical 
axes in absolute parallelism with the vertical axis of 
the tower. 

The beam would probably be moved by two rows of 
hydraulic cylinders, inside and near the top of the tow- 
er, their pistons either pulling by means of wire ropes 
upon a drum mounted upon the axis of the beam or 
by racks upon their pistons meshing into spur gears 
upon the same. The machinery required would thus 
be very much more simple than in the three systems of 
elevators used in the Eiffel tower, and the motion of the 
beam would be entirely controlled by one or two valves 
in a water pipe running from the ground up to the 
cylinders. It could of course be made to work auto- 
matically, so as to absolutely prevent any undue speed 


foot. This portion runs into a depth of 55%4 feet of | being attained by the beam. 
water. If it was thought best to make the tower and statue 
ALGIERS. 

Harbors protected by rubble wound and concrete = ess 
block breakwater are at Algiers, Port Said, and \ Y 
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PROPOSED TOWER WITH OSCILLATING BEAM, FOR COLUMBIAN EXPOSITION 


(Construction as shown, approximate only.) 


Designed by Gberlin Smith, 
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only the permanent part of the structure, the beam 
could probably be so designed as to be taken down, 
at a proper interval after the close of the Exposition, 
and sold, to be put together again as a pairof bridge 
trusses, in some appropriate situation, where they 
would make a bridge of beautiful design, with historic 
associations. 

Should it not be financially feasible to complete the 





statue in time for the Exposition, it could be added af.- 
terward as a feature of the permanent tower. 








ROLLING MILL ENGINES. 


WE give an illustration of a pair of coupled rolling 
mill engines which Messrs. Duncan Stewart & Co., 
engineers, Glasgow, have erected at the Parkhead 
Rolling Mills, Glasgow, of Messrs. W. Beardmore & Co. 
The diameter of each cylinder is 42 in. and the stroke 
5 ft. The piston rods are of steel, and are 614 in. dia- 
meter at the front and 414 in. diameter at the back ends, 
where they are carried by guides. The connecting rods 
are of steel, and are 12 ft. 6 in. between centers in 
length, with a straight taper from 744 in. diameter at 
the crosshead end to 8% a diameter at the crank pin 
end. The steel crosshead pins are 8'4 in. diameter and 
944 in. long, and the steel crank pins are 9 in. diameter 














and 10 in. long. The cranks are of cast steel and bal- 
anced in an efficient manner. The crank shaft is of 


steel, and has journals 16 in. diameter by 24 in. long. 
The body of the shaft is 18 in. in diameter, but is in- 
creased to 19 in. diameter at the middle, where it re- 
ceives a helical steel pinion 3 ft. 7 in. diameter, having 
eighteen teeth, 24 in. broad and 744 in. pitch. The 
pinion gears with a spur wheel 8 ft. 114¢ in. diameter, 





having forty-five teeth. The center of the spur wheel 
is of cast iron, and is fixed toa steel rim by meaus of 
hard wood wedges. The large wheel is carried upon a 
steel shaft having journals 17 in. diameter and 24 in. 
long. The body of this shaft is 19 in. diameter, but in- 
creased to 20 in. at the middle, where it receives the 
spur wheel. 

The engines are fitted with piston valves, which work 
in separate valve casings bolted to the side of the 
cylinders. The steel valve spindles are 3 in. in diame- 
ter. The eccentric rods are flat, bolted to cast iron eec- 
centric straps. The eccentrics are of cast iron, and 
have ample bearing surfaces. The link motion is 
operated by means of a reversing engine, which is sim- 
ple but efficient, and has been specially designed for 
the purpose by the makers. The sole plate for each 
engine is cast in one piece, and is of a very strong de- 





sign. These engines have been working for some time 
and are giving every satisfaction.—/ndustries. 





THE NORTH GERMAN LLOYD STEAMER SPREE. 


THE NORTH GERMAN LLOYD STEAMER 
SPREE. 


THE Spree and Havel, of which sister vessels we give 
an engraving, for which we are indebted to Hngineer- 
ing, are the latest additions to the great fleet of the 
company known as the North German Lloyd. Besides 
76 ocean-going steamers of various size and power, 


totaling 169,394 tons, they have 60 lighters of 11,502 
tons burden, the entire fleet including 136 vessels of 
180,896 tons, with engines of 156,355 horse power. The 
Spree and Havel are the largest of the North German 
Lloyd steamers. The following are the principal di- 
mensions: Length, 485 ft.; breadth, 52 ft.; depth 
moulded, 38 ft., and gross tonnage 6,963 tons. There 
are five decks, the forecastle and poop with a bridge 
deck, three-fourths the length of the vessel, forming 
the promenade deck, on which there are a number of 
first class state rooms and several of the public rooms. 
On the upper deck forward is the dining saloon, which 
occupies the whole width of the ship. There are in 
the center of the ship state rooms for 244 first class 
passengers, several beiug suits of rooms for families. 
The second class rooms abaft the machinery accommo- 
date 122 passengers, while in the extreme ends and on 
the lower deck 460 steerage passengers may be carried. 
The crew numbers 240, so that in all the vessel has ac 
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commodation for 1,066. There are twelve water-tight 
transverse bulkheads, so that on an average every 40 
ft. of the ship is a separate compartment, and there are 
double bottoms, with cellular spaces between for water 
bailast. On each steamer ten steel lifeboats and several 
semicollapsible boats are carried, all above and there- 
fore clear of the promenading space. The current for 
electric lighting is maintained by four dynamos, each 
capable of running 350 incandescent lamps of 25 candle 
power. 

In the Spree and Havel the contract indicated horse 
power was 12,500. In their case the company have 
again introdneed five cylinders as in the case of the 
Lahn, a design of engine by Mr. Andrew Laing, the 
engineering manager at Fairfield. It enables great 
power to be developed, while the size of cylinders is 
not excessive. There are two high pressure cylinders 
38 inches in diameter, one intermediate 75 in. in dia- 
meter, and two low-pressure 100 in. in diameter, the 
stroke of piston in each case being 6 ft. The intermedi- 
ate is in the center, with a high pressure and low pres- 
sure at each side, the former above the latter. Steam is 
supplied from ten boilers, each 154¢ ft. in diameter. 
Six are double ended 18 ft. 8 in. long, and four single 
ended 10 ft. 4in. long. They are constructed of steel, 
and work at 165 lb. pressure. The propeller is of man- 
ganese bronze, has four blades, the diameter of the 
screw being 21 ft, 7 in. and the pitch 31 ft. 4 in. On her 
trial in the Baltic the Spree had a mean speed of 19°6 
knots. The highest speed attained was 20°1, the engines 
developing 13,000 indicated horse power at 70 revolu- 
tions. She commenced service in October last, and the 
sister ship, the Havel, commenced in the beginning of 
the year. Neither vessel has been worked up to her fall 
power, so that as yet there has been little record break- 
ing. The Lahn has still the best record of the fleet for 
the outward voyage, but the Spree beat that vessel by 
two hours in the homeward voyage. 

The Spree has come home in 6 days 2144 hours. The 
distance steamed being 3,067 knots, her speed averaged 
18°55 knots. Her complete day’s runs were 424, 437, 
438, 422, 416, 448, and 427 knots to the Needles ; and the 
log shows rough seas on the second, fourth, and fifth 


days. 

The average number of knots steamed between 
Sandy Hook and Needles out and home is estimated at 
3 080 Knots. 





HENRY’S ELECTRIC MOTOR CONSTRUCTED 
IN 1831. — 
By J. ELFRETH WATKINS. 


ONE of the most interesting objects displayed in the 
loan collection of mechanical relies, ete., exhibited in 
the lecture hall of the United States National Museum 
at Washington, during the patent centennial celebra- 
tion, was the original electro-magnetic engine designed 
by Joseph Henry in 1831, and constructed with his own 
hands. This machine, simple as it is, is one of the 
earliest applications of magneto-electricity to the pro- 
duction of power. Henry calls it ‘ reciprocating mo- 
tion produced by magnetic attraction and repulsion.” 
In July, 1831, writing to the editor of Silliman’s Jour- 
nal, he says: 

“IT have lately succeeded in producing motion in a 
little machine by a power which, I believe, has never 
before been applied in mechanics—by magnetic attrac- 
tion and repulsion. 

** Not much importance, however, is attached to the 
invention, since the article, in its present state, can 
only be considered a philosophical toy, although in 
the discovery and invention it is not impossible that 
the same principle, or some wodification of it on a 
more extended scale, may hereafter be applied to some 
useful — But without reference to its practical 
utility, and only viewed as a new effect produced by 
one of the most mysterious agents of nature, you will | 
not, perhaps, think the following account of it un- 
worthy of a place in the Journal of Science. 

“It is well known that an attractive or repulsive 
force is exerted between two magnets, according as 
poles of different names, or poles of the same name, are 
presented to each other. 

“*In order to understand how this principle can be 
applied to produce a reciprocating motion, let us sup- 
pose a Lar magnet to be supported horizontally on an 
axis passing through the center of gravity, in precisely 
the same manner as a dipping needle is poised ; and 
suppose two other magnets to be placed perpendicu- 
larly, one under each pole of the horizontal magnet, 
and alittle below it, with their north poles uppermost; 
then it is evident that the south pole of the horizontal 
magnet will be attracted by the north pole of one 
of the perpendicular magnets, and its north pole 
repelled by the north pole of the other; in this state 
it will remain at rest, but if by any weaus we reverse 





HENRY’S ELECTRIC MOTOR CONSTRUCTED 
IN 1881. 


the polarity of the horizontal magnet, its position will 
be changed and the extremity, which was before at- 
tracted, will now be repelled ; if the polarity be again 
reversed, the position will again be changed, and so on 
indefinitely. To produce, therefore, a continued vibra 
tion, it is only necessary to introduce into this arrange- 
ment some means by which the polarity of the hori- 
zontal magnet can be instantly changed, and that too 
by a cause which shall be put in operation by the mo- 
tion of the magnet itself; how this can be effected 
will not be difficult to conceive, when I mention that 
instead of a permanent steel magnet in the movablo 
part of the apparatus, a soft iron galvanic magnet is 


used. 
“The motion, here described, is entirely distinct 


from that produced by the electro-magnetic combina- 

tion of wires and magnets ; it results directly from the 

mechanical action of ordinary magnetism, galvanism 

being only introduced for the purpose of changing the 
les.” 

At the end of sixty years the same principle that led 
the great physicist (who is known to the world asa 
diseoverer rather than an inventor) to make this “ lit- 
tle machine ” is used in constructing the electrical de- 
vices which may properly be classed among the me- 
chanical triumphs of the century of invention which 
have been indelibly recorded in the annals of our his- 
tory by the recent patent centennial celebration. — 
Hlectrical World. 





AN ELECTROSTATIC COMMUTATOR. 
By RoLLo APPLEYARD. 


THE electrostatic commutator here shown is a simple 
apparatus, of small capacity and high insulation, for 
effecting all the ordinary connecting operations with 
electrometers, 

It consists of five insulating rods, three of which, C, 
D, E, are fixed; A and B are fitted into brass sockets 

















in the baseboard with spring washers, so as to be 
eapable of turning about a vertical axis by handles, 
H 


At the top of each fixed rod is a binding screw, 
tipped with platinum, and having a slightly convex 
surface of contact. 

The rods, A, B, carry contact springs with corre- 
sponding hollows at their rubbing ends, so that when 
handle is moved the spring slides on and drops into 
place easily. 

The screws, C and E, are connected permanently to- 
gether by a wire. 

A and B are the quadrant terminals ; D, and either 
C or E, are for the test wires. This method of con- 
necting prevents all possible chance of short-circuiting 
a cell under test. By sliding the springs on to C and 
D, the quadrant in connection with A becomes +-, and 
that joined to is—. We may reverse by sliding 
the springs to D and E respectively. 

The electrometer quadrants are connected together 
by joining A to C and Bto E—in which position the 
springs should always be left after a test. 

In intermediate positions the quadrants are com- 
pletely insulated. When very high insulation is re- 
quired, some desiccating arrangement may be em- 
ployed. With a slight modification of the handles, a 
place might be found for this commutator inside the 
electromotor case itself, the handles being entirely out- 
side, below the base.— Zlectrical Review. 








ON THE CORROSION OF IRON. 
By Rosert [rvrivng, F.C.S., F.R.S.E. 


THIS may well be called the “‘ Iron Age,” for it would 
be as difficult to point to any structure or mechanical 
appliance from which iron is absent as it would be te- 
dious to enumerate the multitudinous uses in which it 
is employed at the present day. 

In olden times it was valued above gold and silver. 
At the present time its initial value is a mere trifle 
(even in its purer forms), but its true value lies in its 
almost universal adaptability. 

The subject, therefore, of its corrosion is of such vast 
importance that I have gathered together a few out of 
the common instances of the destruction of its useful 
properties. 

The processes of smelting deprive the ore of the oxy- 





| 


gen and other bodies with which the iron is combined, 
and at the same time add to its impurities, which make 


| it less able to withstand corrosion, subsequent fusion 


with basic bodies and air being necessary to deprive it 
of these impurities. Curiously enough, cast iron is less 
subject to oxidation than the purified wrought iron or 
steel. This is in part due to the silicious skin formed 
by the combination of the molten iron with the sand 
of the mould. 

Their comparative liability to oxidation, according to 
Mallet, is as follows : 


ala tela rin seach tsb tidiesiauncena aaa nidal 100 
I, cp ntein nn n4o dion nnanainbndsmadch 129 
ae iath eididca' snk aiiieica tices nie “nase Raeebesee 133 


According to Gmelin the purest iron rusts most 
quickly, and the presence of sulphur and iron acceler- 
ates the rusting, while phosphorus seems to retard it. 
It is only when expo to damp air containing car- 
bonie acid that rusting or oxidation takes place, due, 
according to Calvert’s observation, to galvanic action, 
protoxide, and subsequently carbonate of the pro- 
toxide, being formed, which in turn is chan to 
sesquioxide by the absorption of oxygen ; ammonia 
being at the same time formed from the nascent hydro- 
gen of the decomposed water and the nitrogen of the 
air. 

Asecond form of corrosion is familiar to us when 





iron is exposed to the smoke of cities containing a large 


| 








roportion of sulphurous and carbonic acids, which, 
orming soluble salts with the iron, are removed by 
water. Sea water, on account of the quantity of mag- 
nesium salts and carbonic acid present, has a powerful 
solvent action on cast and wrought iron. Besides this, 
when iron is exposed to the action of sea water in the 
presence of dead or decomposing organic matter, owing 
to its well known action in the deoxidation of alkaline 
and earthy sulphates, 


MSO, +2C =2C0.+ MS 
MS + COs + H,O = M.CO,; + HS, 


sulphide of iron is produced. A familiar example of 
this process occurs in the muds of tidal rivers and har- 
bors, the iron present in the clay combining with the 
liberated sulphur to form sulphide of iron, and we may 
assume from this source most of the iron pyrites de- 
posits take their origin. 

A typical instance of this kind of corrosion came un- 
der my notice when removing an iron chain which had 
been used as a mooring in sea water. When taken 
from the water it was thickly coated with living and 
dead animals. The sulphur from the deoxidized sul- 
phates had combined with the metallic iron to forma 
skin fully an eighth part of an inch in thickness, and the 
chain was correspondingly weakened to this extent, 

Of another form of the corrosion of iron, evidently 
due to galvanic action set up between two forms of the 
same metal, we have many instances. In one case the 
pans in which crude saltpeter was dissolved were made 
of cast, while the steam pipes and stirrers were made 
of wroughtiron. The cast iron was unaffected, but in 
a short time it was found the wrought iron fittings 
had become so corroded or wasted away that they had 
to be replaced. On cast iron pipes and fittings being 
substituted the corrosion ceased. 

Again, wrought iron boilers in combination with 
cast iron pipes are used for heating purposes. The 
boiler is rapidly wasted away and rendered useless, 
In the same manner the cast iron fittings of the steam 
boiler tend to corrode the portion of the malleable iron 
upon which they are fixed, 

In the fitting of propellers for steam vessels the 
former are usually made of cast and the tunnel shaft 
of malleable iron. After a time the propeller becomes 
loose on account of the combination of the two unlike 
metals causing corrosion of the same nature. 

When walleable iron rails are fixed in iron sleepers, 
as on our railways, the corrosion of the weaker metal 
is very apparent. The serious uature of this action is 
exemplified in the following extract from Hngineering 
of December, 1890 : 

* An important fact in regard to the wear of railway 
rails is notified and illustrated in the last number of 
the Engineer. Two sections of the same rail are given 
showing the comparative wear of the rail, in a period 
of seven years, in a tunnel and on the open railway. 
The difference is very rewarkable. The rail laid in the 
tunnel has lost nearly half the area of the lower flange, 
the rounded extremities are pared down to knife 
edges, and about one quarter of the area of the upper 
flange is eaten away, more on one side than the other, 
leaving an irregular shaped mass. This alarming in- 
pects, wear and disintegration in the tunnel is, of 
course, due to atmospheric causes ; but if this case is 
taken as establishing the general tendency of rails to 
behave in this way in tunnels, it is a fact of serious im- 

rtance in regard to the laying and maintenance of 
tunnel roads. A tunnel is exactly the place where one 
may suppose that a defective condition of the rails 
might most easily escape observation ; yet it appears 
that this is where it is most likely to occur within a 
given space of time.” 

The ‘‘ atmospheric causes” here clearly point to this 
example of corrosion as of the same catagory as those 
already mentioned. 

In connection with this subject it is abundantly 
manifest that the use of two dissimilar forms or kinds 
of iron becomes a source of danger and loss, 

If plates of cast and malleable iron are placed in 
water, and wires from each connected with a galvano- 
meter, deflection of the needle at once takes place, 
while if both plates be either of cast or malleable iron 
no galvanic action ensues, 

It naturally follows that any structure, if it is to be 
free from the danger I have referred to, should be com- 
posed of the same variety of iron; and by observing 
this watter (although a very simple rule), the construc- 
tors'of the Forth Bridge, where mild steel was used 
throughout in its construction, have doubtless avoided 
the mistake made in the construction of the old Tay 
Bridge, which was a combination of cast and malleable 
iron, neither being of very good quality. After its de- 
struction, the commission appointed by government 


Fig. 1. 
Loss 26 per cent., 
reduced to 494 Ib. 


Fig. 2. 
67 lb. 
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67 LB. RAILS. 


Fig. 1.—Laid in tunnel six years 
Fig, 2.—Laid outside tunnel six years 








to same traffic, 

wear, and tear. 

Musconetcong tunnel, Lehigh Valley Railway, near 
New York. From Hngineer, 1890, p. 539. 


Both exposed 


to inquire into the cause of its collapse found that the 
rivets of the malleable iron portion had become loosen- 
ed, and the evidence all pointed in the direction that 
this bridge was so constructed that it formed a huge 
galvanic circle in which the malleable iron was weak- 
ened beyond the point of stability. 

The universal use of paint in the preservation of 
such structures is well known, but I consider the use 
of all metallic pigments has a tendency, wherever the 
iron is not thoroughly covered, to provoke the danger 
they are intended to remedy. 
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exposure to air, dries upintoa tenacious elastic coating, 
seeins to me to be the proper material to be used for 
the protection of iron structures.—Jour. Soc. Chem. 


Industry. 


INSIGNIA OF OFFICERS’ RANK IN THE NAVY 


THERE are probably very few men in civilian life 
who can distinguish an admiral from a lieutenant by 
the uniforms th:y wear. Even men who are well in- 
formed on the details of army dress are usually igno- 
rant of the signs that indicate rank in the navy, and 
there probably is not asingle naval demonstration where 
nine officers out of ten are not confounded by the great 
majority of the spectators. The same principles that 
underlie the army insignia are also present, however, 
in those of the navy. The story of the way in which 
these came into being is picturesque. It is alleged 
that the choosing of the marks of rank in army and 
navy was left to some of the leading ladies of the 
country after the revolution. Martha Washington 
was said to have been the originator of some of the 
devices. At all events the whole world was drawn 
upon for suggestions and contributions. The heavens 
were selected to contribute the devices for the highest 
grades of rank. From them came the stars, most cov- 
eted by men in army and navy, and descending to 
earth the eagle, because of its courage and lofty flight, 
came next. The oak tree, being noble in proportions 
and emblematie of strength, furnished its leaves for les- 
serjranks. The anchor, being distinctive of the navy, 
was used to indicate it specially, and silver was se- 
lected to rank above gold, because it usually lies nearer 
the surface. 

Whatever truth there may be in this legend, it is 
firmly believed by most of the tars that uphold our 
flag on the high seas. The person who thoroughly un- 
derstands the marks of rankin the navy can tell at 
a glance not only what place the tar holds, but evenin 
many instances what special work is assigned to him. 
In the company of such a person a walk through the 
navy yard is highly interesting as well as instructive. 
In the first place, he tells you, there are four classes of 
officers in the navy, and each is designated by a spe- 
cial set of devices. First come the commissioned offi- 
cers of the line, then the commissioned corps officers, 
then the warrant officers, and, finally, the petty offi- 
cers. In the first two grades are the Annapolis grad- 
uates and officers regularly commissioned by the Presi- 
dent and Senate. The thirdand fourth are made up 
of enlisted men who have been promoted. 

As you stroll through the navy yard with your guide 
aman comes before you who is evidently an officer of 
importanee. Yon can see that by the dignity and grav- 
ityjof his demeanor and the respectfulness of the salutes 
of the sentinels on guard. If you were offered a wil- 
lion dollars you couldn’t tell his rank unless you werea 
good guesser. Itis perfectly plain, says your guide, 
that this officer isa rear admiral. His collar is deco- 
rated with two silver stars with a silver fouled anchor 
between them. The signs of his rank are on his col- 
lar, because he is not in full dress; if he were, they 
would be on his shoulder knots, but shoulder knots 
are not worn except in full dress. Were he to become 
an admiral, he would wear four silver stars with a 
gold fouled anchor under the two outer stars. If he 
were a vice-adiniral his rank would be indicated by 
three silver stars with a gold fouled anchor under the 
center star. 

If it happens that your visit is on a day when many 
of the officers and men are in the yard, you will pres- 
ently come upon a commodore, and your friend will 
point out the fact that he has only one silver star with 
a silver fouled anchor on either side. If you board a 
ship and are taken before the captain, you will see 
that he has no stars on his collar, but a silver spread 
eagle in the center, with a silver fouled anchor at 
either side. By this time your own observation will 
probably have become so sharpened that you will be 
able to wake out the devices at a glance and will sim- 
ply have to ask the rank of the man whose device is 
different from any that you have seen. When you 
see an officer with a silver oak leaf on either side of 
asilver fouled anchor, your friend will tell you that 
he is a commander, and when you see the same device 
in gold instead of silver, you will learn that the officer 
who wears it is a lieutenant commander. Perhaps now 
you will be able to comprehend, through the explana- 
tions of your friend, the other devices used in the navy 
without seeing them. This will be what he will tell 
you: 

Lieutenants are indicated by the device formed by 
two silver bars on either side of asilver fouled anchor. 
If they are in the junior grade they have one silver 
bar instead of two. Eusigns have only a silver fouled 
anchor, and naval cadets, after a four years’ course at 
Annapolis, wear the same device in gold. The same 
devices worn by the above, who are line officers, are 
also worn by the corps officers on their epaulets or the 
center of their shoulder straps, but the latter wear in 
addition certain devices to denote their corps or de- 
partment. Officers of the medical corps wear a spread 
oak leaf in gold with a silver acorn thereon. Officers 
of the pay corps are distinguished by the silver oak 
spray. Thosein the engineer corps wear four silver 
oak leaves combined at the stems. Officers in the con- 
struction corps have a gold sprig of oak leaves and 
acorn. Professors have one silver leaf and acorn. Civil 
engineers have the letters C. E. in silver, and secre- 
taries are denoted by the letter 8. in silver. 

Warrant officers wear their rank devices on their 
coat sleeve, above the elbow. The boatswain, gunner, 
carpenter and sailmaker, mate and pay clerk have de- 
vices in gold ; all other warrant officers wear them in 
silver after a service of twenty years in the rank. The 
boatswain’s rank is indicated by two anchors crossed. 
The sailmaker wears a spread sail, the mate a pair of 
field glasses, and the pay clerk an oak leaf with acorns. 
Among the petty officers there are three classes. The 
eagle appears on first, second and third claes marks. 
A iittle diamond between the eagle and a chevron de- 
notes first class. An eagle without the diamond and 
three stripes in the chevron indicate second class. An 
eagle and two stripes in the chevron denote third class. 
Even among the petty officers each has his distinctive 
device. The master at arms and ship’s corporal wear 
a star. The chief quartermaster and quartermaster’s 








A varnish such as boiled linseed oil alone, which, on | cary 





wears a staff similar to that borne by Mercury. 
The chief boatswain, boatewain’s mate, captain of top, 
captain of after guard or coxswains, wear two anchors 
crossed. The chief gunner’s mate and armorer wear 
two cannon . The yeoman and captain of the 
hold wear two keys crossed. The ship’s writer wears 
two quill pens crossed, and the schoolmaster and 
printer have a book. The ship’s cook has a life buoy. 
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The carpenter’s mate, blacksmith and painter have 
two axes crossed. The sailmaker’s mate has an eye, the 
wachiuists, boiler makers and water tenders have a 
propeller screw. The bandmaster and chief musician 
have a harp, and the apprentice and graduate have a 
coil of rope. The seaman’s class is indicated by rows 
of braid on the cuff or collar. A seaman of the first 
class has three rows ; second class, two rows; third, 
one row. 

When a petty officer has been especially good and 
has received three good conduct badges, he is allowed 
to wear a gold chevron, otherwise it is always red. 
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Specialty marks and the eagle are in white on blue 
cloth, and blue when on white cloth. The graduate’s 
apprentice mark is worn on the cuff of a warrant offi- 
cer’s voat and on the breast of a seaman or petty 
officer. The master-at-arms wears a chevron of three 
stripes and an arch of three stripes with the eagle over 





mate wear a wheel. The seaman gunner has some- 
thing that looks like an exploding bomb. The apothe- 





a star on the latter. He is the only petty officer that 
wears an arck<c chevron. If you see a petty officer 


with his device on his left arm, you must know that 
his is the port watch. If his device is on his right arm, 
that indicates that he has a starboard watch. The 
seaman’s watch is denoted by a white stripe on the 
shoulder. If it is on his left shoulder, he is a port 
watchman ; if on, the right shoulder, he is a starboard 
watchman. If he wears a red stripe on his shoulder, 
— that he is in the fire orengine room.—J. y. 
n. 


THE. INTENSIFICATION OF NEGATIVES.* 


In presenting to the Society this evening these few 
notes on intensification, it is not my intention to offer 
anything new, but merely to call attention to some of 
the most important details of an old and well known 
pecan namely, that with mercury and sodium sul- 
phite. 

It has been tacitly considered by many photographers 
that the practice of intensification isa rather repre- 
hensible one, and not to be depended upon for satis- 
factory results. Yet it should be an orthodox and 
thoroughly reliable method of procedure. In the days 
of wet ~~ photography, intensification with acid 
pyro and silver was a routine part of the process ; now, 
in the days of rapid plates and thin, soft negatives, full 
of detail but lacking in density, a reliable method of 
intensification is just as much of a necessity, and often 








required. 

“the following method, therefore, many of the de- 
tails of which were elaborated by Mr. John Bartlett 
(a member of this society), can be depended upon to 
give certain and satisfactory results in every case. The 
details are as follows: 

The negative (film or glass) should, after fixation, 
be thoroughly washed and then dried. The dry nega- 
tive is then placed in a suitable dish, film side up, 
covered witb clean water, the face swabbed over 
thoroughly with a tuft of absorbent cotton to remove 
air bubbles, allowed to soak for a few minutes, and 
then the water poured off, and sufficient of the follow- 
ing solution poured on to cover the plate. The solu- 
ion is composed of— 


GRGTEG BONE 6 0 008s cccccccceseccscscecs 60 grains. 
Perchloride iron (dry).............+- x 
WI ss 0ccws: técen.cusenetedetessass 1 pint. 


This is kept in constant agitation over the plate for 
about a minute, and then returned to its bottle, and 
the plate washed under a running stream of water for 
about five minutes. This solution can be used repeat- 
edly for a long time before becoming exhausted. Its 
use is twofold—it tends to remove any thin film of fog 
upon the surface of the negative, and also furnishes a 
groundwork for the subsequent deposit of mercury. 
The plate is now bleached by being placed in the fol- 
lowing solution : 


Mercury bichloride................. ounce, 
CRI, ccnescs.cocestdsevensse * 
WE sa: ‘anne secsmaend cane abuse cena 1 pint. 


The plate must be frequently rocked while in this 
solution, and allowed to remain in it until sufliciently 
bleached. This is regulated by the amount of inten- 
sification required. If considerable density is desired, 
it must be allowed to remain until quite white. This 
solution is then to be poured off, and can be either 
thrown away or used for several more plates ; the best 
results are obtained, however, by using fresh solution 
for each negative. The plate is next covered witha 
sufficient quantity of the following solution : 


Common salt 2 ounces. 
Likptedas cqndacenaaieaeetausnae® 2 pints. 


This is allowed to remain on the plate for about a 
minute, then poured off and thrown away, and tie 
ylate well washed under the tap for about five minutes. 

he object of the salt is simply to dissolve out any 
mercuric chloride remaining in the film, and prevents 
the clear portions of the negative from becoming clog- 
ged up with any reduced mercury in the ,next opera- 
tion. The plate is now returned to the dish, and a 
sufficient quantity of the reducing solution poured on 
it to just cover it. This is made as follows: 


Sodium sulphite, cryst............... 3 ounces. 

Acid sulphuric, cone .......+--++.... 2f drs., 
or 4g ounce by weight. 

WR ccc ccnsececcdvocecces re ee 1 pint. 


The sulphite is dissolved in tweive ounces of water, 
allowed to cool, and then the acid, previously mixed 
with four ounces of water, added. I should say just 
here to those not familiar with chemical manipulation, 
that in mixing sulphuric acid and water the acid 
should always be poured gently and in small quanti- 
ties into the water, not the water added to the acid, as 
in the latter case, owing to the violence and heat of 
the combination, some of the acid might be thrown in 
the face of the operator. 

As soon as the reducing solution is poured on the 
plate it commences to turn brown and then black. 
The operation is completed when the back of the plate 
is perfectly dark, showing no traces anywhere of the 
whiteness caused by the mercury. The negative should 
then be perfectly bright and clear, and of a brilliant 
bluish black color. It is then to be placed under the tap, 
washed for five or ten minutes to free it from all traces 
of sulphite, swabbed off with a piece of cotton, and set 
up in a rack to drain or dry. e reducing solution 
can be used several times until it becomes exhausted, 
and is then thrown away. It should never be returned 
to the original stock bottle. This process can be de- 
pended upon to yield in every case good, satisfactory 
results, and the intensification produced is — 
permanent in character. The main points to whi 
attention must be directed in order to secure good re- 
sults are these : 

1. All solutions used must be filtered, clear and free 
from specks. 

2. The negative must have been previously well 
washed, so as to thoroughly remove all traces of hypo. 
8. The negative must be moistened before the solu- 
tions are poured on, so that they will act evenly and 
uniformly on the plate. : 

A negative can, if necessary, be intensified immedi- 
ately after development, fixation, and washing, with- 
out om allowed to dry, but in this case the density 
obtained will not be so great as if the plate had been 
previously dried. CHARLES L. Mrronevu. M.D. 








* Read besore the Photographic Society of Philadelphia, 
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AUTOMATIC PHOTOGRAPHY. 


Tuk first idea of applying automatic apparatus to 
photography is due to a Spaniard, Mr. Juan Canto, 
and, although recent, this invention appears to have 
now reached a degree of perfection sufficient to allow 
it to find an application in the domain of practice. 
The apparatus devised by Mr. Canto, and patented 
December 31, 1887, was constructed by Mr. Mallet, at 
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Fie. 1.—ENJALBERT PHOTOGRAPHIC 
APPARATUS. 


Paris, but did not give the results anticipated by its 
inventor. One of Mr. Mallet’s workmen, Mr. Zacco, 
and one of his employes, Mr. Duran, took up the first 
idea on their own account, and, with the concurrence of 
Mr. Isaae Joel, succeeded in forming a company with 
a capital of several willion franes for the exploitation 
of an improved apparatus, to which they adapted the 
Cheron & Feret process of development. This tenta- 
tive had no better outcome. On his side, Mr. Canto, 
continuing his researches, finally succeeded, with the 
aid of Mr. Touffreville, in devising a new apparatus, 
which operates very well. 
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Fie. 8 —CANTO APPARATUS. 


Another inventor, Mr. Enjalbert, in 1889, exhibited 
an apparatus based upon a different systew, and which, 
since improved, bas recently been installed at the Paris 
Casino, where it has met with merited success. We 
shall not try to give our readers a complete description 
of these ingenious apparatus, but it has appeared to 
us of interest to show the working of Mr. Canto’s first 








apparatus and that of the Enjalbert apparatus, such 
as we now have it, and afterward briefly to describe 
the other systems hitherto proposed, and which all 
have more or less analogy with the first. 

The Canto apparatus (Fig. 3) consists of a case, A, to 
which is fixed an objective, B, behind which, at a pro- 
per distance, there is a frame, C, closed by a shutter, 
and which carries the photographic plate. A number 
of dupi‘cate plates placed paraliel in a ox are capable 
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Fia. 2.--STEFFEN PHOTOGRAPHIC 
APPARATUS. 


of being brought successively upon the frame by any 
sort of movement; for example, by two strings made 
taut by weights and passing over two small pulleys, as 
shown in the figure. ‘ 

The piece of money, on being introduced into the 
slot, H, falls upon the plate, J, and lifts the extremity 
of the lever, K, which, leaving free the tappet, L, per- 
mits the drum, M, to assume a rotary motion under 
the action of the counterpoise, N. 

The pulley, O, mounted upon the same axis, is car- 
ried along in this motion and transmits the rotation 
to the pulley, P, that carries a cam which acts upon 
the tooth, Q, of the shutter and causes it to rise. The 
plate, being thus exposed, is acted upon by the light. 
It descends at the moment that the shutter drops, 
and, through the inclined plane, R, reaches the endless 
band, 8, which moves from right to left under the ac- 
tion of the dram avd carries the plate successively 
under the bottles, 1 aad 2, and the water pipes, 3 and 4. 


a 
opening and closing of the pipe, 3, the bottle, 2, ang 
the pipe, 4, by means of the levers, ¢ d, ef, and gh 
The water is furnished by a small reservoir, F. After 
the plate has been fixed and washed, it deseends upon 
the inclined plane, E, under which is installed a gag 
pipe, and whereon the plate is dried before reaching 
the shelf, U, whence the owner takes it. 

As we have already said, this apparatus has not 
given satisfactory results upon trial. The following ig 
the modification made by Mr. Touffreville to remedy 
the imperfections of the first model. The plates are 
placed upon top of one another in a box closed at the 
bottom by a drawer. The wechanism is not very 
different from that described above. We have again 
a clockwork movement held at rest by a tappet. As 
soon as the coin is dropped into the slot, it falls upon 
a plate fixed at the extremity of a lever which carries 
the tappet that arrests the motion of the clockwork. 
This tappet frees the driving wheel, which, under the 
action of a weight, makes a complete revolution. 
The plate lying in the drawer is pushed forward bya 
rod and falls into « conical hopper, which leads it ver- 
tieally to the rear of the objective. The rod afterward 
moves the drawer back to its first position and a new 
plate takes the place of the first. During this time, a 
jlever actuated by a gear wheel fixed upon the motive 
| shaft causes the shutter to rise. 

The plate having been acted upon, the shutter drops, 
and the plate enters a tray in which the operations of 
\developing and fixing are to be effected. This tray is 
jactuated by a disk mounted upon the motive shaft 
jand carrying a series of projections and undalations— 

the latter producing the agitation of the tray, and the 
| former causing it to tilt. . 

The liquids are inclosed in bottles terminating be- 
neath in valves, the opening of which is effected by 
means of pins arranged upon the external face of the 

|disk of whieh we have just spoken. 

The first pin causes a certain quantity of developing 

liquid to fall into the tray. The disk, owing to its un- 
dulations, agitates the tray until a projection tilts it. 
| The liquid falls into a reservoir beneath and the tray 
| resumes its horizontal position, while the second pin, 
acting upon the valve of the second bottle, permits a 
certain quantity of water to eseape into the tray. The 
same operations are repeated for the fixing liquid and 
the water of the second washing. The last pin causes 
the tray to turn nearly upside down, so as to cause the 
plate to fall upon an inclined plane, down which it 
slides to the exterior of the apparatus. 

The Enjalbert apparatus, represented in Figs. 1, 4 
and 5, is based upon an entirely different principle. It 
utilizes a process known under the name of ferrotype, 
which consists in taking the picture upon a very thin 
sheet iron plate covered with a thin coat of varnish. 
It is therefore necessary that the plate, on coming 
from the box, A, shall be first covered with collodion 
and then be immersed in a silver bath. The following 
operations—developing and fixing—are the same as in 
the preceding apparatus. The apparatus is therefore 
necessarily more complicated; but it must be ad- 
mitted that, such as it is, it may pass for a true master- 
piece df ingenuity. The entire mechanism is here actu- 
ated by electricity produced by batteries or accumu- 
lators placed in the base of the apparatus. 








The tappet, L, moving with the endless band, touches 


The apparatus is divided by vertical partitions into 
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Fie. 4—ENJALBERT APPARATUS. 


the lever, a b, causes it to tarn and brings it to a per- 
pendicular position. 

The developing liquid contained in bottle, 1, flows 
apon the plate until a second tappet fixed upon the 
endless band, but not shown in our engraving, abuts 
against the lever and brings it to its first position. In 
the same way, and in succession, are obtained the 


five distinct compartments, designated in our figure by 
the numbers, 1, 2, 3, 4, and 5. 

The first compartment contains the plate holder, A, 
which is formed of four uprights, between which are 
placed the plates, separated by copper frames that are 
placed crosswise with respect to the plates, so that 
when one plate has been carried along by the piece, B, 
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This latter takes a plate froma receptacle at the upper 
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= 
and the latter has returned to its initial position. the 
frame, being no longer supported, falls into the chan- 
nel, u, and makes its exit at U. This frame serves to 
inelose the finished picture. : 

At the lower part of the case there is a small electric 
motor, M, which receives the general current, and 
which, by means of a set of gearings, revolves the 
shaft, R, which, traversing all the compartments, trans- 
mits motion to all the parts. Upon this shaft is fixed 
a cain, 7, Which actuates the three rocking levers, C, 
D, and E. The first two are connected electrically 
with the first dial (Fig. 5), and each terminates in a 
small fork, which, under the action of an electromag- 
net, is capable of oscillating in a plane at right angles 
with theirs. j ¢ 

The coin, having been introduced into the slot shown 





part of the apparatus and carries it to the vessel con- 
taining the collodion. At this moment, the arm in- 
clines and the plate is dipped in the bath, and, the ro- 
tary motion continuing, it reaches the nitrate of silver 
bath. The arm again inclines, as before, and the 
plate being thus sensitized, presents itself back of the 
objective. There is a short stoppage of the rotary 
motion while the shutter rises for an instant in order 
to permit the light to strike the plate. When the 
shutter drops, the rotary motion of the shaft is re- 
sumed, carrying the plate in succession to developing, 
washing, fixing and washing baths, in which the im- 
mersion is effected as before described. The operation 
finished, the plate drops into a conduit, which guides 
it to the exterior. It will be seen that, in principle, 
the operation is simpler than in the Enjalbert appara- 
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Fie. 5.—ENJALBERT APPARATUS. 


in Fig. 5, falls on a plate and eauses a lever to tilt, and 
this establishes a communication. The current passes 
into the electromagnet in compartment 2, and, at the 
same time, sets the motor, M, in motion. 

The electromagnet, attracting the vertical lever op- 
posite its poles, fixes the sleeve, 8S, upon the shaft, 
which earries it along in its motion. By an arrange- 
ment of a toothed sector and a cam, upon which we 
shall not dwell, the head of the support, F, is brought | 
against the plate holder, A. At the same moment, the | 
first contact of the dial sends the current into the eiec- 
tromagnet of the lever, C, and rights the head of the! 
same, which seizes the hook of the piece, B. This lat- 
ter is driven to the right, carrying with it the plate, 
which is deposited upon the support, F, where it re- 
mains fixed by the action of the current that traverses 
the electromagnet of this support. The second con- 
tact produced upon the dial has caused the coin to fall 
into the box, I, and the first lever resumes its initial | 
position. The third contact causes the current to pass | 
into the lever, D, which actuates the drop counter, /, 
which spreads over the plate a small quantity of collo- 
dion contained in the reservoir, J. An oscillating mo- 
tion given the support, F, spreads the collodion over 
the plate and causes the excess to fall into a funnel un- 
derneath, whence it runs into a reservoir placed at the 
bottom of compartment 2. The cam, 7, then attacks 
the lever, E, which presses the rod, e, provided with 
prongs, which causes the plate to pass from F to G. 
The support, G, holds the plate in the same way as 
does the support, F, and immerses it ina vessel, J, con- 
taining a bath of silver, where it is shaken several 
times. 

Then the support rises, and the plate, now sensitized, 

is presented behind the objective. At this moment the 
needle of the second dial passes over the words, ‘* Get 
ready,” and * Attention,” and the person to be photo- 
graphed takes his seat and remains immovable during 
the whole time that the needle is passing over the 
word *‘ Exposure.” The commutator of the dial sends 
acurrent which raises the shutter, and, at the same 
time, actuates a bell which rings during the whole 
time of the exposure. When the latter is finished the 
shutter drops, the cam, 7, always acting upon the lever, 
E, and the rod, e, causes the plate to move forward to 
compartment 4 upon the support, h. The sleeve, S', 
which had replaced the sleeve, 8, for the preceding 
operations, is disengaged in its turn, and the sbaft this 
time actuates the sleeve, S*. The support, 2, brings the 
plate under the cock placed under the vessel, K, and 
terminating in a flattened nozzle. 
_ The maneuver is the same in this compartment and 
in compartment 5 asin the two preceding. After the 
liquids have acted upon the plate they fall into fun- 
nels placed under the supports, 2 and ¢, and thence run 
into a reservoir under the case,M. Lastly, the movable 
support, 7, turns over an* its head grasps the lower 
edge of the plate on the upper edge of the conduit, v, 
30 as to completely detach the plate, which drops into | 
the conduit and finally reaches the inclined plane, V, 
which is heated by a small aleohol lamp, and where 
the plate is dried. The different phases of these latter 
operations are indicated by the needles of the last two 
dials, just as the former were by the first two. The 
Operation being finished, the words ‘Case open,” 
which had been replaced by the words ‘‘ Case closed,” 
again appear, and the slot ,into which the coin was in- 
troduced is uncovered. 

Messrs. Karl Ramspech and Barthold Schiiffer, of 
Hamburg, have devised an apparatus in which the 
plates are likewise prepared in measure as they are 
needed. The mechanism is actuated either by clock- 
work or by a small electric motor, and is very simple 
The principal part is a vertical shaft revolving upon 
ete and provided with an arm that carries a plate 

older frame on one side and a ecounterpoise on the| 
other. The different baths are placed in cylindrical | 
Vessels arranged in a circle around the central axis. | 
The operation will now be readily understood. After | 
the coin, on being introduced into the apparatus, has 
thrown the mechanism into gear, the shaft begins to 
revolve along with the arm that carries the frame, 








tus. It remains to be known whether the apparatus 
will give good results in practice. 

Fig. 2 shows the exterior of an apparatus devised by 
Mr. Steffen, of Chicago. Inthis apparatus the plates 
are sensitized in advance, and their motion toward the 
objective is brought about by the action of a weight, 
nearly as in the Cantoapparatus. The shutter is freed 
by an electric current, and the plate, after exposure, 
falls upon an endless band which carries it successively 
to a series of trays containing the developing, fixing, 


|and washing baths. The apparatus is provided, be- 


sides, with a magnesium powder lamp, actuated like- 
wise by electricity. It is not stated whether the 
apparatus has been constructed or not. So it would 
be impossible to judge of its value. 

Messrs. Karl Foge, Karl Griese, and Joseph Roders, 


,of Hamburg, have taken out a patent for quite a 


simple apparatus, the entire mechanism of which is 
actuated by clockwork. The objective is placed in the 
interior of the case at the extremity of a sort of funnel, 
so arranged that when a person drops a coin into the 
slot, it is just at the point foran exposure. The descent 
of the coin frees the shutter, which immediately drops 
under the action of a counterpoise: the exposure is 
finished. During this time the coin proceeds on its 
way and strikes a second lever, which frees a tappet 
that keeps the clockwork from rauning. The axis of 
the latter carries a disk provided with pins, which, 
abutting one after another against a lever, cause a 
descending and ascending motion of the plate holder 
frame. The latter dips in succession into the series of 
baths contained in cylindrical vessels carried by a disk 


| which revolves slowly around a vertical axis, so that 


each of them presents itself in turn under the plate. 
The external dial shows, as in the Enjalbert apparatus, 
the succession of the operations, and the slot into which 
the money is introduced remains likewise closed as long 
as the plate remains within. A second clockwork 
movement, actuated by the first at the desired moment, 





causes the exit of the finished portrait and the placing 
behind the shutter of ancther plate, derived from a 
receptacle arranged at the upper part of the appa- 
ratus. 

The Fischer apparatus does not differ much froiw the 
preceding. The movement is wholly mechanical. The 
plates, previously sensitized, are arranged upon the 
circumference of a wheel which allows them to fall into 
a nearly vertical conduit, and they are stopped op- 
posite the objective by atappet for a length of time 
necessary for the exposure. They are then grasped by 
a sort of clamp carried by a horizontal shaft which re- 
volves around a vertical axis, and is capable, at the 
same time, of sliding along such axis. Owing to this 
double motion, the clamp carries the plates in succes- 
sion to each bath, plunges them therein, and agitates 
them several times. 

We have already spoken of the Joel apparatus, which 
is but a modification of Mr. Canto’s, which, as we have 
already said, has not proved a success. 

Another apparatus, for which a patent has been 
taken this year, is that of Messrs. Fisher and MacFar- 
lane. The motion here is effected by a clockwork 
mechanism divided into four parts and operating in 
succession. The first, which brings the plate from the 
holder into the camera obscura, sets the shutter free, 
ignites the magnesium lawp, and deposits the exposed 
plate upon a support; the second causes the plate to 
pass to the developing and washing baths; the third 
into a fixing and a second washing bath; and the fourth 
to a drier, and then to a shelf, whence it is taken by 
the sitter. The mechanism appears to be very well 
elaborated, but its complication is such that it must 
lead to its often getting out of order. 

Among all these apparatus, two only are provided 
with a fash lamp. It must not be thought, however, 
that these lamps, or any other artificial system of light- 
ing, for that matter, can be dispensed with. In fact, 
as all the operations are performed in a time fixed in 
advance, whatever be the degree of intensity of the 
light, it follows that it is necessary, too, in order to 
obtain portraits that shall be always the same, to 
have constantly the same illumination, and this can 
be effected only by having an artificial iight.—Les In- 
ventions Nouvelles. 





PLATINIZED GLASS. 

SOME very curious specimens of glass have existed 
for along time in the galleries of the Conservatoire 
des Arts et Metiers at Paris. These consist of pieces 
of platinized glass that form mirrors when looked at 
by reflected light, and that are transparent when ob- 
served by transmitted light. The metalization of 
giass with platinum was effected more than thirty 
years ago by two skillful chemists, Messrs. E. and H. 
Dodé. This remarkable invention, which, as we shall 
see, lends itself to several interesting applications, was 
abandoned for a time, but the inventors have just 
taken it up again and have obtained from it, from va- 
rious points of view, results that are well worthy of 
notice. 

The Messrs. Dodé are manufacturing articles of 
pressed glass covered with a layer of platinum that 
gives them the aspect of polished metal. The plati- 
num used in this way is capable of being gilded by 
electro-metallurgy. A — curious and artistic ap- 
plication is the glass to replace muslin glass. Wehave 
seen at the Messrs. Dodé’s establishment specimens of 
glassware with designs in platinum that can be varied 
toinfinity. These pieces of glassware are first com- 
pletely metalized, and then, according to the decora- 
tions or inscriptions that it is desired to obtain, the de- 
sign is formed with mineral pitch, as in the process of 
engraving on glass. Then the platinum is eaten away 
by acid. The glass reappears, and the design stopped 
out with pitch remains in platinum. The effects ob- 
tained are very happy. Glass thus prepared can be 
very effectively used in the decoration of rooms. 

What especially attracts one’s curiosity among the 
applications of platinized glass are the platinized 
wirrors, which may be called opaque or transparent 
wirrors according as they are illuminated, as we have 
above said, in front or behind. Transparency is util- 
ized by the Dodeés in the manufacture of a very amus- 





Fria. 1. 


kia. 2. 


APPLICATION OF PLATINIZED GLASS TO THE MANUFACTURE OF MIRRORS 
THAT BECOME TRANSPARENT THROUGH TRANSMITTED LIGHT, 
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ing sort of surprise. The mirrors are set in frames. 
In a panel behind the latter there is an aperture 
closed by a shutter. As the glass is transparent there 
may be seen through it, when the shutter is opened, 
everything that is on the other side. It has occurred 
to the inventors to utilize this transparency by placing 
an image or a photograph between the panel and the 
glass. On exposing the mirror to the light in order to 
look at one’s self, if the shutter be opened, the face 
will disappear and be replaced by the photographic 
portrait or the image that has been placed behind the 
glass. These images are not apparent, and when the 
panel is closed, the wirror has its ordinary aspect. 

The Messrs. Dodé have installed mirrors of the larg- 
est size in their manufactory. We represent one of 
them herewith. When light is thrown in front of the 
mirror (Fig. 1), the visitor sees himself by reflection. 
When the back of the wirror is illuminated, he sees by 
transmitted light the object placed on the other side, 
which in the present case is the head of a devil, whose 
body is hidden by two mirrors inclined at an angle of 
45°. 

The change of illumination is easily effected by 
means of the electric light. 

These platinized mirrors may be used in various 
ways. Placed inthe panels of doors they will light up 
dark corridors or halls, and, on the other side, they 
will form reflecting glasses or wirrors. Behind such a 
mirror one can see without being seen. Platinized 
glass may be used for making magic eye glasses. Those 
who wear them can see through them, while viewed ex- 
ternally the glasses look like opaque mirrors. 

For the lover of amusing physics there are here very 
numerous subjects of recreation. It is easy to install 
a magic wirror in front of a closet. It will suffice to 
form an aperture in the door and to place therein a 
platinized glass, which will form a mirror, and which 
will allow an object to be seen inthe closet when a 
light is turned up in the latter. It seems proper to 
terminate this note with a description of the process 
of manufacturing these mirrors. 

Platinized mirrors are obtained by a concentrated 





nection between the latter and the cylindrical body is 
covered by a piece of cloth put on shawl fashion. It 
is worthy of note that, in the whole wrapping, there is 
no trace of sewing or winding about with cords or 
threads. 

The edges of the single pieces of cloth are carefull 
turned down, and have, apparently, been pressed wit 
some heavy object, such as a sadiron. The basket 
work on the front and on the parts around the eyes 
and lips are also made of strips of cloth with tarned 
down edges. Besides the asphalt a colorless gum is 
used for gluing the white cloth. 

Fig. 2 is a side view of the mummy, and in Fig. 3 we 
see it freed from its outer wrapper. The body is here 
closely and uniformly wound with a long cord made of 
rushes, the long stems being tied together by peculiar 
but simple knots. When the cord was unwound it was 
found that the entire front of the body was covered 
with a layer of rushes cut in various leagths and laid 
straight so as to fill in the uneven places. 

Fig. 4 shows the mummy in its last, or rather first, 
wrapper. This consists of crossed bandages of coarse 
material, and under these is a still coarser material re- 
sembling sackcloth, which is so saturated with asphalt 
that it is inseparably combined with the epidermis 
and the hair, forming a thick black coating. ‘The ears, 
which are pressed forward on the head, are partly 
formed of this same layer. 

Fig. 5 shows the corpse freed from all its wrappings. 
The muscles have in the course of time changed toa 
fine, powder-like dust which lies in the cavities of the 
body. The skeleton is only held together by the dried 
and shrunken skin ; all ligaments and sinews have dis- 
appeared. On the other hand, the bones are well pre- 
served, and the skull (Figs. 6 and 7) is scarcely distin- 
guishable from one which has been recently prepared, 
but many of the teeth show an inclination to split 
lengthwise. Judging from its teeth, the dogcould not 
have been more than a year and a half old. One fore 
leg is somewhat crippled because of a break in the bone 
which was badly healed. 

The size of the skeleton, the form of the skull, etc., 





1. Front view of the complete mummy. 
removed. 
profile ; 4 actual size. 


EGYPTIAN MUMMY 


2. The same in 
4. The inner wrapper of a fabric coated with asphalt. 
7. Plan view of the skull; % actual size. 


3. The mummy with the outer covering 
5. The dried corpse. 6. The skull in 


rofile. 


OF A HOUSE DOG. 


(From drawing taken from a specimen recently found.) 


solution of platinum, brought to the state of erystal- 
lizable chloride, upon which one pours essential oil of 
lavender. A liquor is formed in which the platinum is 
held in suspension, and which is placed upon the glass 
in very thin layers by means of a pencil. Especial care 
must be taken to avoid dust, which is very detrimen- 
tal to an operation of this kind. The mirrors having 
been thus coated are put into a drying room and then 
into a muffle of refractory earth or of cast iron. The 
iwnuffle is hermetically sealed and raised to a red heat, 
After cooling, the glass is taken ont. These mirrors, 
after being rubbed with a cloth and Spanish white, 
are very bright and reflectant. Their tone is a little 
less white than that of mirrors made with silver or 
mercury, but they give sharper and more faithful 
images.—La Nature. 








EGYPTIAN MUMMY OF A HOUSE DOG. 


In December, 1890, the writer of these lines received, 
through acquaintances in Cairo, the mummy of an ani- 
mal supposed to have been found near Thebes, which 
was said to be a‘ mumuny of acat,” but proved, on care- 
ful examination, to be one of a sinall house dog about 
as large asa medium sized greyhound. As mummies 
of dogs are, to say the least, much more rare than those 
of cats, and as the technical treatment of the specimen 
before me differs in many respects from that of the cat 
mutumies, a description of it should be of interest. 

The external appearance of the mummy, front view, 
is shown in Fig. 1. The colors are limited to a yellow- 
ish white and a deep asphalt brown. Possibly the 
lips and eyes were formerly colored, but this cannot be 
known with certainty. The cuter wrapper consists of 
a fine, closely woven fabric, something between silk 
and linen. he entire fore part of the body is besides 
covered with extremely ornamental basket work made 
of small strips of the-same fine stuff. The head, with 
the long erect ears, is skillfully represented by many 
layers of cloth glued over the real head, and the con- 


| 





indicate that the animal must have been something 
between a greyhound and a black-and-tan terrier of 
the present day.—Jllustrirte Zeitung. 








INTRODUCTION ON THE GENERAL CHA- 
RACTERS OF MOSSES.* 


By Prof. Lko LEsQuEREUX. 


1. Mode of Propagation of Mosses.—Mosses are repro- 
duced by the germination of spores or by propagules. 
The seminal granule, or spore, is a small, round body, 
formed of two membranes ; the outer, perispore, more 
solid, often granulose on the surface, generally of a 
peculiar color ; the inner, soft, hyaline, and containing 
the elements necessary for germination. When perfect 
spores are ripe and ex 1 to humidity, the inner 
membrane becomes swollen, the perispore is ruptured, 
and allows the protrusion of the primordial cell—the 
first growth of the moss named proembryo. This pro- 
embryonal utricle is tirst divided into two cells, which 
by subsequent subdivisions constitute more or less 
elongated filaments, which, by anastomosing at vari- 
ous angles, compose a confervoidal tissue, prothal- 
linm, upon which buds of new plants are developed. 
Another mode of reproduction of the mosses still more 
frequent is from the development of buds, tubercles or 
filaments.derived from different parts of mature plants. 
Effete leaves, branchlets, lenticular granules, psendo- 
podes, attached to the leaves or the stems—all have 
the property of sprouting into radicals and producing 
new plants. 

2. The Root.—This organ, essential for fixing the 
plants to their place of growth, is found in all mosses. 
As rootlets, or radicals, they are not only attached to 
the base of the stems, but often distributed in fascicles 
along the stems and the branches, which they some- 
times cover as with a matting orlomentum. They may 
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even appear at the wp of the branchlets or upon the 
surface of the leaves. hey are composed of a sinyle ge- 
ries of oblique cells with contiguous walls (parictas), 
They are either simple or at length forked, or in 
fascicles. So-called ‘creeping roots” are merely sub- 
terranean branches, stolons, analogous to rhizomes—a 
continuation of, or shoot from, the base of the plant. 

3. The Stem.—Though sometimes very short, the 
stem is present in al! the mosses. In the annual Aecro- 
carpi it is generally simple ; but it becomes compound 
by repeated simple,doubleor multiple innovations when 
perennial. It is traly rawified only in the Pleurocarpi, 
whose lateral fructification does not impede the growth, 
For in the Acrocarpi, the fructifications being terminal 
and late, the annual development is continued only by 
lateral gemmules from under the flowers for the vegeta. 
tion of a second year. As these annual innovations are 
not always simple, but in twos, threes, or more, the 
old plants are sometimes simple, sometimes double, or 
many times dichotomous, or fastigiately branched. In 
the Pleurocarpi the rawification is very varied, diffuse, 
pinnate, bipinnate, ramulose, fasciculate, ete. 

4. The Leaves.—The leaves are present in all mosses, 
in their natural state of development. They are gene- 
rally horizontally attached to the stems, sometimes 
obliquely, rarely vertically. Their relative position 
varies in different species—sometimes even in different 
parts of the same plant. The characters of the leaves, 
their mode of attachment, their forms, the divisions of 
the borders, which are never lobate, but entire, or den- 
tate, or ciliate, ete.—the appearance of the surface— 
opaque, glossy, papillose, ete., are expressed by com- 
mon botanical terms. They are generally formed ef a 
simple stratum of cellules of various forms, or, in rare 
eases, of superposed, double or triple layers of cellules. 

5. The Organs of Generation.—The flowers of the 
mosses, like those of the phenogamous plants, are uni- 
sexual or bisexual ; they are polygamous or syna@cious 
when male and female organs are mixed in the same 
involuecre; monoecious or autewcious when in separate 
buds on distant or separate branches ; parescious when 
the antheridia are free in the axils of the pericha@dial 
leaves ; androgynous or hypogynous when the male 
and female flowers are close to each other or separated 
by asingle leaf. In the Acrocarpi, the flowers, either 
female or bisexual, are produced at the top of the stem 
or of the innovations. The male flowers are sometimes 
similarly placed, but more generally on the sides of the 
branches, especially at the base of the female flowers, 
which throw them aside in their growth. In the Pleu- 
rocarpt, the flowers—al ways lateral—are upon stems or 
branches. Polygamous as well as female flowers are 
inclosed into a kind of involucre of imbricated leaves, 
of which the inner ones, originally the smallest, gradu- 
ally increase in size during the evolution of the fruit, 
forming a peculiar envelope, perichetium, which sur- 
rounds the inflated oval support of the pedicle, the 
vaginule. The involucre of the male flowers, perigo- 
nium, is not subject to a modification of the same 
kind, though the inner leaves generally differ from the 
outer in some characters. The female organs of the 
mosses, archegonia or pistillidia, show the greatest 
analogy to the pistils of the phwenogamous plants. 
They are flask shaped bodies, each with a cellular cov- 
ering, narrowed upward into a cylindrical tube, sty- 
lidium or collum, which, variable in length in different 
species, remains closed until the anthesis, when it 
vpens by an enlarging, funnel-like mouth, to receive 
and give passage to the fecundating matter. The 
archegones are more or less numerous in the different 
species—two to thirty or even more—but generally 
only one is fructified, rarely two or three, the fruits in 
this case being clustered in the same perichetium. The 
male organs of the mosses, antheridia, inclosed with 
paraphyses in the perigonium, are generally composed 
of two parts, a utricle of an oval elongated form, 
rarely globose, containing the spermatozoid matter, 
and a pedicle, either short or somewhat elongated. 
When replete, the antheridia are swollen, greenish 
white or hyaline at the apex; when empty they be- 
come flaccid, rugose, reddish or dirty yellow, and de- 
formed by compression. At the time of fecundation 
the subclavate bacillate spermatozoids convolute in 
spiral, being free from the spermatozoid mass wherein 
they are mixed, havea spiral motion of their own— 
like small living animals—and penetrate the arche- 
gones through the cylindrical tube. The number of 
the antheridia is, like that of the archegones, variable 
according to genera and species. Filamentose organs, 
paraphyses, are mixed with the antheridia and arche- 
gones ; they — in their form and their number. 
They are generally as long or even longer than the ar- 
theridia ; filiform and slender in gemmaceous flowers, 
subclavate, spathulate, ete., in discoid or anthoid ones. 

6. The Fruit.—In ripening, the base of the fertilized 
archegone gradually enlarges into capsule, theca, com- 
posed of two walls; the inner, sporogone, or sporange, 
soft, thin, which at maturity contains the spores, and 
which either adheres to the outer walls, or, free, except 
at its base, is like a small cylindrical bag attached to 
the outer walls by filaments. In the process of its 
growth, the cellular part covering the sporange becom- 
ing dry and membranaceous is transversely ruptured 
at its base, and forms the calyptra—a cover which, 
pushed upward, is either split on one side and thrown 
up obliquely (cuculliform), or is gradually expanded, 
aod sits upright upon the capsule like a conical hat 
(mitriform), either entire or lacerate at its base. In 
rare cases it remains attached to the base of the cap- 
sule, which then passes through bya longitudinal slit 
of its side. It is also sometimes dimidiate, or split on 
one side in its whole length. The capsule itself,formed 
of a somewhat hard, solid membrane, composed of two 
or more series of cells, is variable in size, shape and 
color in the different species of mosses. It is generally 
more or less perforated by stomates toward its base. 
In most species the capsule is gradually narrowed down- 
ward to a neck, collum, or an apophysis. The collum 
is merely the obeonical upper part of the pedicle, while 
the apophysis is a more or less long prolongation of the 
inflated base of the capsule, from which it generally 
differs by consistence and color. In some species it is 
as long as the sporange, or even longer, being an inter- 
mediate part between it and the pedicle. The pedicle, 
or basilar support of the capsule, is sometimes short or 
scarcely discernible, though present in all mosses. It 
is generally filiform, cylindrical, of equal thickness in 
its whole length, except under the base of the capsule. 
It is more or less rigid, elastic, generally smooth on its 
surface, sometimes rough, scabrous or verrucose. The 
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lid, or operculum, also in all mosses except the Cleisto- 
carpi, the Holocarpi, and the Schistocarpi, is the apex 
of the capsule, which becomes circumscissile, and is at 
length detached asa kind of cover. It is variable in 
shape, length, color, and affords very valuable charac- 
ters for the diagnosis. The annulwe is a narrow fringe 
com of one, two, or three series of hyaline cel- 
lules at the orifice of the capsule. The cellules, con- 
tracted by dryness when the capsule is ripe, and ab- 
ruptly dilated by humidity, force the disruption of the 
lid. These eellules are detached from the orifice in 
fragments, or else they remain adherent to the lid, or 
fall together from the mouth of the capsule as a spi- 
rally twisted narrow fringe. The spores or sporidia 
inclosed inthe capsules, deformed by compression 
when young, become globose in ripening; they are 
sometimes angular, but generally smooth or rugulose. 
They are greatly variable in size—frow 1-5 to 1-100 mm. 
in diameter. They also vary in number; species of 
Archidium have no more than fifteen or twenty spores 
in each capsule ; in the Hypnacee the spores are very 
small, and, indeed, innumerable. 

The Peristome.—When the lid is removed the orifice 
of the capsule, in most of the genera of mosses, is seen 
to be adorned by a simple or double, very rarely triple 
or quadraple, row of small teeth and cilia, called the 
peristome. When simple the peristome is composed of 
eight, sixteen, thirty-two or sixty-four teeth, attached 
to the orifice of the capsule or a little lower inside of it; 
sometimes tubulose, or prolonged above the orifice into 
acylindrical tube. The teeth are simple or compound 
—that is, in this last case they are formed of two or 
four similar parts adhering or united by the borders, 
and thus geminate or bigeminate. These parts often 
separate with age, doubling or quadrupling the num- 
ber of the teeth. A colored line marks the union of 
the teeth or the line of division. The teeth are very 
variable in size, form, and color, affording important 
characters for the diagnosis. When the a is 
double, the inner is generally composed of a pellucid, 

ellowish membrane, processus, of various lengths ; it 
is rarely entire, sometimes irregularly lacerate, gene- 
rally cut into segments and cilia. he segments are 
usually plicate-carinate lengthwise, more distantly and 
less distinctly articulate than the teeth. The cilia 
are generally narrow, filiform, distantly articulate, 
sometimes barred (appendiculate) at the articulations. 
They are also derived from the inner membrane, and 
are alternate witb the segments. 

The columella is a cellular cylinder, or axis, which 
occupies the center of the capsule, from its base to the 
top of the lid. It is generally fugacious, and soon 
breaks up or decays. In a few mosses, however, it per- 
sists and remains attached to the lid, supporting it 
above the mouth of the capsule when this becomes dry 
and effete. 

Mosses live everywhere and on various kinds of ma- 
terial. On ecricks or on coarse sandstone, to which 
they are attached by short radicles penetrating the 
porous matter, are species of Desmatodon and Barbula; 
on coarse gravel along roads, 7'richostomeum; on the 
sand and naked earth of the plains, the Cleistocarpi, 
the Pottoideew, and the Weisiew; on clay banks, Fissi- 
dens and Dicranella; on the wood of living trees, the 
Orthotrichee especially ; on that of decayed trunks or 
branches, the Dicranea, the Hypnee; on the dung 
of animals, the Splachnea, ete. Their especial pro- 
vince in nature is to absorb and concentrate atmosphe- 
ric humidity, and to retain it in their texture, either 
to hasten the decay of the dead woody matter to which 
they are attached or to retard it when life still remains 
in the plants. They cover and protect the roots of 
trees and their base against atmospheric influences, 
cold or heat ; they overspread waste fields, swamps and 
bogs and by their gradnal decay produce peat or hu- 
mus. They are thus modestly pursuing everywhere a 
constant work of usefulness, always bearing a pleasant 
aspect, giving the appearance of life, and hiding the 
hand of death wherever its decomposition is at work. 

Mosses are found in every station, under every kind 
of climate, and bear an uninterrupted life. They have 
their seasons for fructification, but even when dry and 
discolored under the influence of heat, they take life 
again and continue to vegetate as soon and as often as 
they receive a sufficient amount of humidity. Hence 
the botanist is never disappointed in his search for 
mosses. At every season some species bear their fruc- 
tification, and are therefore determinable. They need 
no care for their preservation ; heaped in bundles or 
dried they may be left aside for years, and when need- 
ed for comparison and determination, immersion in 
water revives them, and at once they open their leaves 
and become as fresh and green as if they had just been 
gathered. 








NOTES ON THE LATER LIFE HISTORY OF 
THE FLOWERING DOGWOOD (CORNUS 
FLORIDA, L.) 


By M. Atston READY; 


THE genus Cornus, to which the dogwood belongs, 
is divided into two minor groups, one chesestenteed by 
having “‘ a head, or close cluster of greenish flowers, 
surrounded by a large and showy, four-leaved, corolla- 
like, white or rarely pinkish involucre ; fruit bright 
red.” The other has “white flowers in open, flat, 
spreading cymes ; involucre none.” The subject of this 
paper is totry and show the derivation of the first 
group, which consists of the flowering dogwood and 
the cornel (C. Canadensis). The four large, white, 
petal-like expansions are not — at all, but merely 
bracts—altered green leaves that grow near a flower. 
They form one of nature’s many devices for securing 
conspicuousness, in order to attract the attention of 
flower-loving insects, that they may effect cross-fertil- 
ization for the plant, cross-fertilization being—as Mr. 
Darwin has so forcibly shown us—the great object of 
plant economy. This is effected by insects, which 
transport the pollen of one plant to the sensitive stigma 
of another. his beneficent act is not intentional on 
the part of the insect, but is simply a result of his flow- 
er-visiting propensities ; the pollen becomes entangled 
in his hairy coat, and thus gets carried to the flower 
next visited. 

The dogwood is a very showy and conspicuous plant 


the rest of the genus, to which they bear no resem- 
blance to a casual observer ; for on the ene hand we 
have what seems to bea single large white flower with 
a central head, and on the other we have aloose bunch 
of small white florets. 

I said above that C. Florida and C. Canadensis 
were derived from the second group of the genus, and 
not the second group from them, for the following rea- 
sons: 

1st. These two form a much more specialized group, 
which means that they are later (the specializations 
are simply modifications of the family plan) and higher 
in the scale. They have crowded all their florets in 








CORNUS FLORIDA. 


Flower bud. Flower head. Terminal bud protected 
by being inclosed in a sheath of the petioles. 


a dense head, so that a. large number can be fertilized 
at one visit—as in the common daisy—and thus a 
number of seeds set from a single visitation. 

2d. In the head the flowers are of different ages, 
there being some in which the stamens are ripe and 
others in which the pistils are ripe. When an insect 
lights on this head, he fertilizes those in the second 
stage and gathers new pollen from those in the first 
stage, as he turns round to suck the separate flowers in 
turn. 
3d. Because the majority of the plants of the same 
genus, as well as those of the allied families, are sim- 
ler and display the open cymose type of inflorescence. 
hen you see a general, simpler type prevailing in 
several allied families, you may be sure that they, or 
their common ancestor, gained those characteristics 
before they broke up into separate groups or families. 
And any small departure from them in the limits of a 
genus points to a more recent modification. 
The steps by which the dogwood and cornel reached 
their present state were, it seems to me, somewhat 
like these. 
The species which, through some process of natural 
selection, first started toward the dogwood type packed 
the florets of its cymose head closer together, and 
gradually reduced their number. These two steps may 
be still observed, for in C. seriea the cymes are flat 
and close, and in C. stoionifera the cymes are small, 
flat and few-flowered. In course of time four bracts 
began to assume the size, shape, and office of petals, 
in order to increase the showiness of the plant. 
There are numerous bracts scattered all through 
the cymes of the second group; especially near the 
edge they are larger and more numerous, as they 
are here less crowded out. (There are bracts sur- 
rounding the single florets, even of C. Florida.) These 
brachts are whitish =. which was probably the 
original color of the white petal-like bracts. 
Concomitant with the development of these large 





CORNUS FLORIDA. 


Flower head, much enlarged, and with some of the 
florets removed, for greater clearness. 


bracts, the florets forming the head come closer and 
closer together. The bracts now serve both as a pro- 
tection and an attraction ; but at first they were, most 
probably, protective only, or largely so, and only later 
attained their white color.* 

These bracts are merely brownish gray scales in the 
bud, folded over the head of the true flowers ; an 
when they o they grow rapidly into a broad white 
expanee, still bearing the little scale-like part at the 





in flower, and scarcely less so in fruit, as clusters of red 
berries gleam through the green foliage. It thus seems 
well endowed with attractive features. The flowering 
dogwood and cornel are probably recent offshoots from 


tip. The flowers themselves have become quite special- 
* At present the bracts in some cases show a tendency to pink, and 
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ized, for instead of having flat, spreading sepals and 
petals, like their nearest allies and the rest of the 
—— they have gone amy | farther and have pro- 
uced their coherent sepals into a tube, which, as in 
the pinks, holds their petals in a tubular form also, 

This excludes a horde of miscellaneous small flies, 
and courts only those with longer tongues, which are 
thereby enabled to reach the bottom of the tubes. The 
plant thus narrows its field, but gains wore efficient 
workers as a compensation for diminished numbers. 
The anthers are erect and exserted, and can hardly fail 
to dust any insect of the above description that hap- 

ns to light on the flower head. At this stage the 

owering dogwood and the Cornel separated, for the 
latter, as will be seen in the figure, has not reached the 
perfection of the former ; for, while the flowering dog- 
wood has a perfectly compact head, with all the florets 
borne on an expanded and modified apex of the stem— 
which is thus made to perform the offices of a receptacle 
—the cornel still retains decided traces of the original 
eyme, and the florets are borne on very short 
branches. 

So much for the flowers ; now let us glance at the 
berries. In these there is no difference throughout the 
genus, except the comparatively unimportant one of 
color, which depends on the selective tastes of different 
birds. Why was there no change in the berries? Pro- 
bably because the berry of the parent form was good 
enough without change. To describe one will be suf- 
ficient, as they are much alike. The berry is a succu- 
lent, two-celled, two-seeded drupe, formed by the union 
of the calyx (coats) with the ovary. It swells and be- 
comes red onripening. A fruit in which this union of 
parts takes place is in advance of one in which the 
calyx is free. 

Plants that have a drupaceous Or succulent fruit 
generally ‘have fewer and larger seeds than those with- 
out these facilities for dispersal. For each seed in a 
fruit that has fine facilities for dissemination stands a 
better chance of growing and becoming a plant than 
a dozen seeds that have poor means of dispersal ; and 
the plant that has fewer seeds can store those remain- 








DWARF CORNEL. 


Single flower. Section of fruit. Flower of dwarf cor- 
nel, wagnified to show the branched head. a, 
bract removed, 


ing much more effectively than it could a larger num- 
ber. How did the fruit become drupaceous ? Probably 
by the selection of the most succulent ones by birds. 
euce, those that were hard and dry perished, and the 
juicy ones were eaten by birds and transported by 
them to considerable distances, and so stood a better 
chance of hitting upon a good locality for growth 
and reproduction of vigorous offspring. As long as 
the seed is immature, the fruit remains hard, green, 
and inconspicuous, to escape notice ; but as soon as it 
begins to ripen, it advertises that fact by assuming a 
bright red color. Andnow any hungry bird, coming 
along, will be sure to notice it, eat it, and the seeds, 
which are extremely hard and indigestible, will 88 
through the bird’s body and be deposited in the best 
possible condition for germinating. 
The red color of the berries was produced in the same 
way as their succulency, viz., by the selection of birds. 
For if any of these fruits showed a tendency toward a 
red color it would greatly increase its conspicuousness, 
and thereby more than double its chances of being 
seen and devoured by birds—with the favorable con- 
sequences above mentioned. On the other hand, the 
— fruit would be more apt to be passed by, and 
ence undisseminated, so that if it grew at all it would 
be under the deleterious shade of the parent tree. 
Thus you see natural selection would tend pretty ef- 
fectually to weed out the hard, inconspicuous fruits, 
and foster the attractive ones. 
This form of fruit was probably develo before the 
flowering dogwood and the dwarf cornel branched off 
from the main group (for it is retained by them in com- 
mon with the rest of the genus), and after the family 
Cornacee branched off from the allied families, because 
the Cornacee have the drupaceous fruit and the allied 
families have not. The bark of this family is quite 
bitter, and probably in a measure secures the young 
plant from the attacks of herbivorous animals. 
All these advantages combined—the bitter bark, pre- 
serving the tender young plant; the closely packed 
of tubular florets; the conspicuous bracts, 
which allure the constant attention of the higher in- 
sects, and so effect cross fertilization without waste, 
and also serve as protective caps; and finaJly the at- 
tractive drupaceous fruit—allowed the plant, under 
certain circumstances, to spring from a shrubby to an 





eeem 8 ling toward a higher scale in Grant Allen's scheme of 
gressive ring ; and if some insects confine t ves_to 
ones, we may in time have a pink species evolved, 





h | @rborescent form. 


These are only a few of the facts and suggestions 
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concerning the life history of this plant and are brought 
together principally as suggestions for further research. 
Awong other things it would be interesting to find out 
which situations are preferred by the pink bracted 
forms and which by the white, and also the insects 
found most frequently in those places. Also to notice 
what insects visit this plant, both habitually and acei- 
dentally ; to see if there is as yet any difference in the 
relative number or in the species which visit the two 
colors ; to see if they exhibit sleep movements. I ob- 
served no honey (my specimens were slightly wilted), 
but think some must be secreted by the glandular 
perigynous disk of the flower, as it tasted sweet. 

These are on!y some of the questions that suggest 
themselves just now; there are wany more awaiting 
the close observer.— Popular Science News. 


CUPRESSUS NABIANA. 


THE cypress of which we give an illustration is at 
once one of the most distinct and one of the least 
known of the genus. It isarelatively low growing, 
very jbushy species, branched from the base, and was 
found by Lobb, and afterward by Murray, iv North 
California, and was first described by the late Andrew 
Murray in the Hdinburgh Philosophical Journal, vol. 
i., p. 393. t. 11 (1855): see also Gardeners’ Chronicle, 
1855, p. 420. 

The species has been mentioned, but with little ad- 
ditional information, by all subsequent writers on coni- 
fers, including the most recent one, Beissner, whose 
Handbuch der Nadetholz Kunde (1891), p. 100, comes to 
hand as we are writing this paragraph, and which will 
demand early notice in these columns. C. Nabiana, of 
which specimens have been sent us from the Edinburgh 
botanic garden by the courtesy of the curator, is re 
markable for the dull purple red color of its tortuous 
branches, and the very Senesty crowded, closely ap- 
pressed, deep green leaves. The globular cones have 
rounded or obtuse scales, each provided with a thick, 
projecting, reeurved point. 

It is the C. Coulteri of Glasnevin Gardens, where it 
was raised from seed that had been in Coulter's herba- 
rium for twenty-one-years, and has also been called C 
nivalis. It is like C. Knightiani, but has less acute 
leaves. 

In accordance with the decisions of the Paris botani- 





CUPRESSUS MACNABIANA. 


cal congress on nomenclature, we omit the particle 
‘*Mac,” which is not in accordance with Latin usage, 
and of no botanical importance. In any case, if any 
one should prefer to use the prefix, no one will object. 

The species is represented in the Kew herbarium by 
specimens from Murray ; Lobb, 398,439; Jeffrey ; Bre- 
wer, 863; and Pringle. Our illustration originally ap- 
peared in the Revue Horticole.—M. 7. M., Gardeners’ 
Chronicle, 


SOAP FOR WOOL WASHING. 


A @oop soap for freeing wool of grease can best be 
prepared from olive and Cochin cocoanut oils. Seven- 
teen hundred and sixty pounds of olive oil are boiled 
to a grain with caustic soda lye. After the soap has 
separated and the lye has been drawn off, 1,960 pounds 
of ——_ solution of 20° B. are added and allowed to 
boil a little. Now 440 pounds of Cochin oil are added, 
and, when well taken up, the same quantity of potash 
eolution of 20° B. is gradually added as the soap can 
take it up. Then place in tinned forms of about 220 
pounds capacity. 

The entire process is easy, and the soap obtained is 
highly esteemed in washing wool, as the wool treated 
with it is open and has a good “feel,” provided the 
consumer does not add any alkali to the soap solution 





up into smail 
in barrels 


hours with a chisel. This is broken 
pieces of the size of an egg, and pack 
for shipment. 

A third process, which, however, is but seldom used 
in soap factories, is the following : Twenty-two pounds 
of caustic soda lye of 60° B. and 44 pounds of soda 
crystals are dissolved in 120 pounds of water, and 44 
pounds of elaine crutched into the solution. This mix- 
ture is adapted to wool washing and is generally pre- 
pared by the wool washer himself. The wool, how- 
ever, becomes dry and brittle after its use. 

Almost every establishment has its own “‘approved” 
formula, and every wool washer watches, argus-eyed, 
lest some one discovers his method of making “ cele- 
brated” soap. Wecan very cheerfully let these people 
retain their treasure, as a soap boiler would never 
allow himself to apply the name soap to such a mess.— 
Der Seifenfabrikant. 


THE TELEPHONE INDUSTRY. 


THE annual report of the American Bell Telephone 
Co. shows the earnings during 1890 reached the sub 
stantial figure of $4,375,290 as compared with a little 
over $4,000,000 in 1889 ; $2,213,913 was paid out in regu- 
lar and extra dividends, representing the earning and 
profit-yielding capacity of the capital stock of $12,500,- 
000 ; while the large amount of $600,000 was carried to 
reserve for general depreciation, and an additional 
$55,500 for depreciation on instruments. 

The report shows 483,790 instruments under rental, 
a gain of nearly 40,000 over i889, while the number of 
connections reached 450,000,000, or about 3 per day per 
subscriber. 


A New Catalogue of Valuable Papers 


Contained in ScIENTIFIC AMERICAN SUPPLEMENT 
during the past ten years, sent free of charge to any 
address. MUNN & CO., 361 Broadway, New York. 


“THE SCIENTIFIC AMERICAN 
Architects Builders Edition 


$2.50 a Year. Single Copies, 25 cts. 





This is a Special Edition of the SctgnTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large quarto pages, 
equal to about two hundred ordinary book pages, 
forming, practically, a large and splendid Magazine 
ot Architecture, richly adorned with elegant piates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Draw 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction. 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions 
All who contemplate building or improving homes, or 
erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds. ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world 

A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warming, 
Lighting, Ventilation, and all branches of industry 
pertaining to the art of Building, is supplied free of 
charge, sent to any address. 


MUNN & CO., Publishers, 
361 Broadway, New York. 





Building Plans and Specifications. 


In connection with the publication of the BUILDING 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings 


with a view to making it act more rapidly, as is often|0f every kind, including Churches, Schools, Stores, 


done. 

A cheap and less valuable article, such as is frequently 
used fur cleaning ordinary wool, is also easy to prepare. 
Seventeen hundred and sixty pounds o 

unds of tallow are boiled to a grain, the precise 
method of boiling being immaterial provided one ob- 
tains a good firm grain. In another kettle a soda 
solution is prepared of 30° B. Now take 220 pounds of 





elaine and| 


Dwellings, Carriage Houses. Barns, ete. 

In this work they are assisted by able and experi- 
enced architects. Full plans, details, and specifica- 
tions fcr the various buildings illustrated in this paper 
ean be supplied. 

Those who contemplate building, or who wish to 
alter, improve, extend, or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 


this soda solution, place it in a shallow kettle with 440| are invited to communicate with the undersigned. 


pounds of the grain soap, stir well and then add, 
with constant stirring, 220 pounds of dry soda. 

. this way a thick paste is obtained, which is al- 
lowed to cool in the pan and is removed after 48 


Our work extends to all parts of the country. Esti- 
mates, plans, and drawings promptly prepared. Terms 
moderate. Address 


MUNN & CO., 361 Broapway, New Yorg. 
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Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a year. 


Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPLEMENT, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of THE SUPPLEMENT can like- 
wise be supplied. Two volumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

COMBINED RaTKs.—One copy of SCIENTIFIC AMERI- 
CAN and one copy of ScIENTIFIC AMERICAN SUPPLE- 
MENT, one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, and 
CaD Vassers. ‘ 


MUNN & CO., Publishers, 
361 Broadway, New York, N, ¥. 
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Useful Engineering Books 


Manufacturers, Agriculturists, Chemists, Engineers, 
Mechanics, Builders, men of leisure, and professional! 
men, of all classes, need good books in the line of their 
respective callings. Our post office department permits 
the transmission of books through the mails at very 
small cost. A comprehensive catalogue of useful books 
by different authors, on more than fifty different sub- 
jects, has recently been published, for free circulation, 
at the office of this paper. Subjects classified with 
nawes of author. Persons desiring a copy have only 
to ask for it, and it will be mailed to them. Address, 


MUNN & CO., 361 Broadway, New York. 


ATENTS! 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the ScrenTiFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for 
Inventors, 

In this line of business they have had forty-five years’ experience, and 
now have wnequ facilities for the preparation of Patent Drawings, 
Specifications, and the prosecution of i for Patents in the 
United States, Canada, and Foreign Countries. Messrs. Munn & Co. also 
attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements of Patents, All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. é 

A pamphlet sent free of charge, on application, containing full infor- 
mation about Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the Sale of Patents, etc. 

We also send, of charge, a Synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world, 

MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.--No, 622 and 624 F Street, Pacific Building, 

near 7th Street, Washington, D. C. 
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